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INDIAN IRRIGATION COMMISSION. 


Part II-PHOA^INCIAL. 


Chapter XIT-THE PUNJAB. 


(Incluhixg the Roeth-West Peontier Peovinoe.) 


(i). — Local condifionp, ; ase and value of irrigation. 

1. The Punjab 09 an irrigation province. — Tho first province visited by usj 
tlie Pimiab or land of tbe five rivers, is of all Indian provinces that Tvliich is 
best adapted for extensive irrigation from perennial canals. Although little 
more than half a century has elapsed since the Punjab came under British rule, 
it is here that the greatest progress has been made in irrigation works of this 
class; and in spite of this fact it is here that there is stiU the greatest field for 
their further extension. The unfailing supplies of its snow-fed rivers, and the 
even surface of its avid plains, have rendered it possible to construct, at a 
comparatively small cost, the vast net-work of canals by which the greater part 
of the province is now protected from the worst effects of drought. On ihe 
other hand, the conditions of soil and climate throughout the Punjab ]rlains are 
such as to ensure a constant and sustained demand for irrigation wherever it can 
be provided. In no other province are there greater facilities for extensive 
irrigation ; in none is it more urgently necessary or more keenly appreciated. 
Thus there is no province in which, taken as a whole, the direct profits of 
irrigation works, as expressed in the.returns realized on their capital cost, have 
been so high, or in winch new protective works can be proposed wuth the same 
confidence in their remunerativeness as financial investments. 

2. Soil . — It may be said generally that, wherever irrigation is practicable 
within the province, the soil is suitable, and the produce of the land 
increased by irrigation in almost all .seasons. There is no black cotton soil 
in the Punjab. In almost all districts there are stretches of inferior soil, 
impregnated with salt or reh ; and although it is beyond doubt that an 
extension or further deterioration of these areas bas been the result of excessive 
irrigation, there is also evidence that such lands are not -always unsuitable for 
irrigation, and that they have in some cases been improved or reclaimed by it. 
Moreover, these stretches are not so numerous or extensive as to render it 
unprofitable to carry canals through them for the irrigation of better soHs around 
or beyond them. These latter are naturally the fir^t to be brought under cultiva- 
tion, but by degrees the inferior soils are also taken up. In the south and 
west there are very extensive tracts which are covered with sand and sand- 
hills, in which the conditions are not very favourable for irrigation, though it 
has been actually introduced in some portions of the southern tract which 
receive water from the Western Jumna and Sirliind Canals, and also in port of 
the western tract in the north of the Muzalfargarh district. It has been found 
that in such areas irrigation has a real protective value, and that a demand 
for water may be relied on ; hut it is much less profitable to Government than 
in more favourable tracts, owing to the greater cost of constructing and main- 
taining the distributing channels, and to the fact that the irrigation is scattered, 
and the percentage of high class crops low. 
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3. CondiUons in different tracts . — In considei'mg the utility of imgation as 
a protection against drought it Avill he convenient to divide the Punjab into 
three tracts as shown in the following table : — 


TiiAcT A — Secit.e. 

Tract B— KainiiEbs. j 

Ticact C— I^aECDEa. 

1 

Dntrietp. 

¥ 

Index 

iininbor. 

1 

1 

District. 

1 

Index 

nninbor. 

1 

District. 

c 

Index 

number. 

1. Hazaia 

85 

1. iinzaffargarh 

85 

1. Gujranwala 

78 

2. Kohat 

77 

■2. Dehra Ismail Khan 

78 

2. Gtiidaspirr . 

77 

.‘5. Hosliiarpur 

76 

3. Debra Ghazi Khan , . 

77 

3, Amritsai . i 

76 

4'. Jullundm . 

7G 

4. Multan , 

7a 

4. Peshawar . i 

74 

5. Kangra 

G9 

5. Montgomeiy 

65 

a. Ludhiana . ' 

72 

C. Bannu 

68 

6. Shahpur 

64 

6. Lahore . 

7! 

7. Sialkot 

63 

T.'Jhang 

117 

7. Firozpnr 

61 

8. Rawalpindi 

62 



8. Delhi 

61 

. Simla 

54 



. fl. Kanial 

51 





10. Gnjerat 

4S 





11. Umballa 

42 





12. Gnrgaon. 

42 





1.3. Jhclum 

28 





14. Rohtak 

26 





15. IUssar 

1C 

Tract A 

70 

Tract B ... 

85 

Tract C 

55 


’’‘Note . — The indoT numbers represent the perccntfigcs of tlio (i\ ens matured m caeli dlstriet dnring the 
famino year of 1899-1900 on the nverago areas nrmunlly matmed, sco pamgrapli 7. 

4-. Tract A includes the montane and sub-montanc districts, in wliich the 
rainfall is so abundant or unfailing as to render large in'igation works unneces- 
sary as a protection against drought. Irrigation is indeed extensively practised 
in many of these districts, either by the utilization of hill streams or from wells, 
hut the works arc of a simple and inexpensive character, the construction of 
which may be left to private entci’prise. There arc no Government irrigation 
works in this tract. 

5. Tract B comprises the districts in the west and south-west of the province 
where the normal rainfall is so deficient that cultivation is almost impossible 
without irrigation. The unin’igated areas in these districts are practically 
unoccupied, so that the population is limited by the capacity of the existing 
irrigation works, most of which derive their supplies from snoiv-fed rivers, and 
arc not liable to faUurc oven in seasons of intense drought. The districts in 
this tract cannot therefore he considered as liable to famine, though they are 
often affected by unfavourable conditions iu the river supply. The improve- 
ment of the irrigation systems, so as to render them more and more independent 
of fluctuations in the river supply, will make the conditions of existing cultiva- 
tion more secure ; but the coustvuction of new works, or the extension of irriga- 
tion into a"cas at present unoccupied, is not urgently needed for the sake of 
protecting the districts from famine. The indirect protective value of such 
works camiot however he overrated. By bringing large areas of waste or desert 
land under cultivation, they inerease the wealth and food supplies of the 
country and attract population from the congested districts around them. 
Moreover, such works arc almost ccitain to prove highly remunerative as 
financial investments, so that the indirect protection against famine which they 
afford can be obtained not only without throwing any additional burden on the 
State, hut also with a certainty of ultimately increasing its resources. 

6. Tract C comprises those districts in which the area that can he cultivated 
without artificial irrigation, other than that from wells or other petty iirigation 
works, in years of normal rainfall would ordinarily he sufficient for the support 
of the population, hut in which the crops are liable to failure in years of drought 
or unfavom’ahly distributed rainfall. These arc the districts which, beimr as a 
rule thickly populated, are naturally liable to the severest stress of famine, and 
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in -wliicli- tliei’c is tlic most urgent necessity for protective irrigation works. 
Many of them are at present more or less completely protected by existing works ; 
in others extensions of irrigation arc possible which will place them ■ in the 
same favourable condition; but there are others in which any considerable 
increase of protection docs not appear to be practicable. In the case of all it 
may be said that the benefits of irrigation are not confined to the protection 
afforded against famine in years of drought. Even in years of normal rainfall 
the value of irrigation is appreciated as a means of increasing the profits’ of 
cultivation, and a fairly constant demand for water may bo anticipated. 

7. Conditions in Tracis A and JB . — A iablc will be found in the Appendix 
to this report, showing the present condition of the Ptmjab districts as regards 
population, cultivation, and u-rigation. As a rough measm’e of the liability 
of each tract and its component "districts to famine, we have worked out the 
‘.‘index number” shown for each clistTict in the table in paragraph 3. In 
the case of Tract A it is found that in the famine year of 1899-1900, 3,981,000 
acres were matured or 70 per cent, of the average area (6,65d',000 acres). Of the 
area matured in that year only 1,506,000 acres, or 38 per cent., w'ere irrigated, and, 
as there arc no Government irrigation works in these nine districts, tliis irriga- 
tion was entirely from wells or other private works. Excluding the district of 
Simla, of which the .small rural population is only partly dependent upon 
agriculture, the minimum index value is 62, for Rawalpindi. In Tract JB, the 
area matured in 1899-1900 was 3,699,000 acres, against an average of 4!,369,000 
acres, or 85 per cent , tlie minimnm percentage being 65, for the Shahpm’ 
district. The irrigated area in the same year amounted to 2,903,000 acres or, 
inclusive of cultivation from river spills and other forms of wet cultivation 
w'^hioh are not included in the irrigated area, to 3, 710, 000 acres ; that is, to over 
100 per cent, of the area actually matured in 1899-1900. Of the artificially 
irrigated area, 1,819,000 acres, or over 63 per cent., were due to Government 
works, fi'he high index number for the Jhang district is due to the recent 
expansion of cultivation on the Chenah Canal, the area actually matured in 
1899-1900 having been considerably in excess of the average for the previous 
five years. 

S, In both these tracts there may occasionally be scarcity and even local 
distress, hut famine conditions arc unknown ; in Tract A, because even in the 
driest years the local rainfall and the existing means of irrigation, afforded by 
wells and other private u^orks, arc sufficient to ensure a fair crop; and 
in Tract 33, because little dependence is ever placed on the rainfall, and the 
existing population and the average cultivated area depend on the extent 
to which assured irrigation has been provided cither by private effort or by 
the State. In Tract A, Simla, Hazara, and Kangra, are favoured with an 
abundant and unfailing rainfall. Jullundur and Sialkot have over 50 per cent, 
of their cultivation protected by wells. In Hoshiarpur the rainfall is sometimes 
deficient, but there are good facilities for well irrigation of which increasing 
use is being made. Kobat bas a small annual rainfall and few means of 
providing irrigation, but its wants appear to be mot by a good Avinter rainfall 
that seldom fails. In Bannu the existing methods of utilizing hill-streams 
have hitherto proved sufficient for the requirements of the district, but with 
the population increasing, expert advice w'ill now be required to improve and 
develop the means of irrigation. The extension of cultivation and irrigation, 
consequent upon our occupation of the Kurram and Tochi valleys, is said to 
have led to an appreciablo reduction in the volume of water available for 
this lower-lying district. In Rawalpindi there appears to he scope for a 
further extension of wells, and for the more efficient utilization of hill-streams. 
In Tract R, there is a great field for extending irrigation in all districts, by 
improvement and extensions of the inundation canals, and by the development 
of the Chenah, Jhelum, and j)roposed Lower Bari Doab Canals. 

9. Conditions in Tract C . — In the insecure Tract C, of the average area of 
matured cultivation only 66 per cent. Avas matured in 1899-1900, altliough 38 
per cent. Avas irrigated. Of the total irrigation more than one-half was due to 
Government works. The index numbers, which vary from 16 to 76, show how 
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miequally the districts in this tract ai'c protected. From a consideration of the 
effects oi’ the I'ccent drought, and of the index numbers of the several districts 
comprised in the three tracts, u'o infer that the minimum index of security may 
he taken as GO ; or, in other words, that a district in the Punjab is just secured 
against general famine if the area of crops mritured in a year of extreme 
di’Oitghi is six-tentiis of tlic arcrago area matured in non-famine years. 
Judged hr tliis vougli standard flie hrst six of tho districts includefl in Tract C 
may be considei’ed as adequately protected, though in some of these distvl-ts 
there arc small local areas wliich arc still subject to distress, such as the Ajndla 
tahsil of Amritsar and llie Sharakpnr tabsil of Lahore. Pirozpur and Delhi are 
fairly well protected, hnt some further protection is no doubt desirable. The 
Sharakpnr tahsil of tho Lahore district will be protected by a branch of the 
Chenab Canal. In Pirozpnr some extensions of the inundation canals arc 
contemplated. Piu’ther protection in Dollii can only be afforded by means of 
wells. The remaining seven districts of this tract must he regarded as inade- 
quately protected. For tho Ohclum district two minor irrigation works have 
been proposed. Neither hero nor in Gujerat, Kamal, and Umballa, is there any 
scope for large works ; and tho only hope of any considerable extension of 
protection in these disti’icts lies in the further construction of wells and the 
utilization of hill-streams, nissar, Fohtak, and Giirgaon are, in the order named, 
undoubtedly the most insecure districts in the province. The spring level in 
Hissar and Kolilak is too low to admit of any considerable extension of irriga- 
tion from wells. In the third and fourth sections of this chaptor we discuss 
the possibility of extending other forms of irrigation, but tho prospects of giving 
both these districts complete protection against famine are not promising. It 
is possible, however, by tho development of wells and the construction of addi- 
tional bands or embankments to make Gnrgaon much more seciu’e than at 
present. 

10. Native States . — Before concluding this section reference must be made 
to tho principal Native States in tho Punjab. Bahawalpur may ho regtirded as 
in Tract B, and is as adequately protected against famine l)y its inundation 
canals as the British districts in that tract. F.'indkot and Nahha are complctelj’' 
protected by tho Sirhind Canal. The greater part of Patiala and Jind are also 
protected by the Sirhind and Western Jumna Canals. Bnt the northern pait of 
Patiala is as liable to distress os adjacent parts of Umballa, and the Narnaul 
taluka in tho south-east of the State is as insecure as the adjacent British 
districts ; the same remark applies to the Badri taluka in the Jincl State. 

{ii). — Existing Stale irrigation works. 

11. Major and minor works in the Punjab coi'respond with imrennial and 
inundation canals . — Irrigation works constructed by the State are usually 
divided into two classes, major and minor w'orks. These terms are defined in 
Chapter VIII, where it is shown that the classification depends entirely on the 
source from which funds for construction and maintenance are provided.. It so 
happens, however, that in the Punjab these terms accidentally connote, subject 
to a slight exception, a more convenient and natural distinction in the iiwiga- 
tion works of the province ; major works may he generally understood as 
referring to perennial canals, or canals which utilize tho .cold weather supply 
of the rivers ; while the other great class of Bunjab irrigation works, the 
inundation canals, which flow as a rule only during the iiot weather mon tins, 
are designated by tlio term minor works. The only real exception is the small 
Lower Sohag and Para Canal which, though classed as a major work, is a purely 
inundation canal. The Sidhnai Canal, Avliioh is classed as a major work, is 
sometimes spoken of as an inundation canal, because its supjdy is liable to fail 
in the cold weather. It differs, however, from an inundation canal in being 
provided with head-works, which enable it to utilize whatever supply there is 
in the river, however low, and it is often in flow throughout the greater part 
of the cold weather. It occupies, therefore, a position intermediate' between a 
perennial and an inundation canal. All Imperial minor works in the Punjab 
are without exception inundation canals, while, subject to these exceptions, all 
major works are perennial. The canals referred to in the following remarks 
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on major and minor works may, tlierefore, for all practical purposes, be 
regarded, respectively, as perennial and inundation canals. 

Major Irrigation Wobes or Peiiennial Canals. 

12. Major toorhs^ iheit protlucHve and protefiiv!^ value —Including the 
recently opened d lielum Canal, there are in the Punjab eight major worts. 
The productive and protective results ot the seven works in operation for the 
year ending 1900-01, and the financial results attained to the end of that year, 
are shown in the table below : — 


Name ot Caoa! 

RisrLTa roBT.tb inoo-ol. 

Excess of net revo- 
imc to end of the 
year over interest 
charges. 

lipperial capital 
oathy to end of 

The yctr. 

Eyccfcis of net rcv<?» 
nne for the year 
over intercat 
chirge-. 

Porcentage oi 
net rcTcnne 
on c.ipltal 
cost 

Arcfi irrigntcd 
during tho year. 


lls. 

— — — — 

Gs. 

Per cent, 

Acres. 

Gb. 

Western Jutana 

1,71,35,032 

9,08,127 

910 

667,126 

3,66,20,379 

Bari Doab 

1,84,43,173 

16,65,129 

12'86 

861.301 

1,42,28,870 

Sirliind .... 

2,44,70,507 

13,01,809 

9-1 1 

961,927 

—18,60,281 

Swat Giver .... 

. 

41,38,881 

2,71,088 

10'41 

166,031 

1,42,919 

Lower Soha" and P.ira . . 

7,34,050 

—8,972 

2-60 

86,163 

74,729 

Sidlinni .... 

12.64.191 

25,011 

5-81 

169,780 

14,09,428 - 

CLenab .... 

2,58,86,143 

26,81,421 

14-01 

1,830,625 

43,05.843 

Total 

0,20,76,977 

67,93,618 

11-20 

4,642,852 

6,48,21,887 


A.11 these works are classed as “ productive” except the Swat River Canal. 
This was originally sanctioned as a productive work, but before completion a 
revised estimate became necessary, and it was then considered that the original 
forecast of revenue had been too sanguine, and that the canal would not fulfil 
the conditions of a productive work. The revised estimate was, therefore, 
sanetiohed as a “ protective ” work, and all expenditure subsequent to the 
sanction has been met from the Pamine Grant. As will be seen, however, the 
canal is now actually a highly productive public work. Before the change of 
classification, its. 11, 14, 090 had been charged against Loan Funds on account of 
this work, and Rs. 2,21,680 against ordinary revenue. The balance of the 
direct capital expenditure has been met from the Famine Grant. 

13. Financial results of major works .] — The financial results attained during 
the year 1900-01, which may he regarded as normal in the aggregate 
though not for individual works, speak for themselves. The canals yielded a 
return of 11*2 per cent, on their capital cost ; equivalent to a contribution of 
nearly 68 lakhs to general revenues, after all interest charges for the year had 
been met. The last column in the table shows that the canals have earned, 
since they came into operation, a total gross revenue which exceeds the accu** 
mulated working expenses and interest charges by 518 lakhs, or by more than 
half the capital cost of the works. 

11. Capital cost of major works per acre irrigated, and rates for gross 
revenue and | maintenance .— should he noted that the amounts shown as 
Imperial capital outlay for the Western Jumna and Sirhind Canals are exclusive 
of the contributions made by Native States who have shares in these canals. 
These contributions amount, respectively, to Es. 11,38,163 and Rs. 1,10,82,160. 
Their exclusion does not affect the financial results exhibited, as the revenue 
derived by the Native States has also been excluded. But the areas shown as 
irrigated by these canals in 1900-01 include the areas irrigated on the Native 
States’ branches, which amounted to 15,781 acres on the Western Jumna, and 
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24;0,076 acres on the Sirhind Canal. Tliese areas have been included for the 
sake of indicating the full protective value ol the works, without reference to 
considerations of ownership or territory. 11 they are deducted froui the total 
area in the last line of the table, there will remain 4,356,992 acres iiTigated 
during the year from works, the capital cost of which has amounted _ to 
Es. 9, '20,75. 9*77 or Ks, 21 '1 per acre, wliich sliows at what a low rate irrigation 
can be provided on the perennial canals of the Pun;iab. The working expenses 
duiing the year amounted to Its. 43,01,651 or nearly Es. 0*99 per acre. 
Interest charges and working expenses may therefore be taken together at 
Es. 1‘83 per acre. The gross revenue during the year averaged Es. 3-36 per 
acre, leaving Es. 1'53 per acre as clear profit to Government. The total value 
of the crops, excluding the areas assessed on Native States’ brandies, has 
been estimated at Es. 12,05,00,000, or 23-^- per cent, in excess of the whole 
capital cost of the works; the average value per acre being about Es. 28, or 
eight times the amount taken as gross revenue. The value of the crops 
assessed on the Native States’ branches amounted to nearly 72 lakhs. These 
figures give a \ery fair indication of the productive, protective, and financial 
results which have been attained on major irrigation works in the Pun-jab. 

16. Normal aroa irrigated hg major works and grototh of irrigation . — The 
total area shown in the tabic in paragraph 12 cannot well he compared with 
those of previous years owing io tho annual extensions of area on the Chenab 
Canal where irrigation is not yi.t fully developed. The areas for the older 
canals taken collectively may, however, bo regarded as fairly normal. Those 
shown for the Western Jumna and Sirhind Canals were considerably below the 
average of the previous three years, owing to favourable rainfall during tho ral/i 
which cliGckecl the demand for irrigation, but on all other canals the areas were 
above the normal. On the whole it seems that the year 1900*01 may be 
taken as a normal or typical year of the major works in tho Punjab at their 
present stage of development; but an almost continuous increase may be 
expected, not only as the now Jhclum Canal is brought into operation, but 
also in consequence of extensions and improvements, now in progress or in 
contemplation, on the Chenab and other Canals. The following table, showing 
the grouth of irrigation on these works since 1881, will give a good idea of the 
gradually increasing protective value of the works. The increase wliicli may 
be expected from the construction of new works will be considered in the next 
section of this chapter. 


Avornso urea irrigiitcti annnaUi in BurucsBivc fu'c-ycnr rcriods. 


rimne of Canal. 

1881-82 

to 

1885-80 

1886-87 

to 

1890-01. 

1891.92 

to 

18D3-PG. 

1896-97 

to 

1900-01. 


Acres. 

Acics. 

Acres. 

Acies. 

Westpin Jumnii 

Rail Doali 

Sifliind 

Swat River . 

Lower Soliay aud Para . 
Sidhnai 

Clionab 

3-29,949 
39S,9ig 
152.S37 (rt) 
44,092 ia) 
17,246 {a) 

331,559 
491,359 
568,397 
91,808 
44,462 
80,146 
37,549 (c) 

395,595 (/;) 
570,580 
635,749 (c) 
97,599 
68,9.91 
132,991 
220,484 if) 

686,637 
795,169 
1,204,284 
145,108 
74,901 
123,103 {(1) 
1,094,346 

Tot Ah 

1 943,043 

1 

1,645,1'^0 

2,121,989 

4,123,548 


(a) Irrigated area tor one year only (ISSS-SG). 

xh) Increase dvio to opening of Sirsa Branch in 1S95-9G. 

(c) Average dnring this period ranch affected by five Knccost-n c lialf-J c.irn of ahmidant rainfall erliioli rcdticed tho 
demand. Had domnnd boon normal, tbo average nonld probably have boon about 920,000 aerca. 

(d) Averngo greatly affected by oiooptionally loiv river in 1S99-1900, when tlio canal ran for 03 days only during tbo 
yc.ir and the .area irrigated did not eicoed 26,20.0 acres. 

(c) Average for f onr years only, tho canal having hoon opened ns n small inundation canal in ISSI-SS. 

,(/) Hcad.ivorl:s eoniplotcd and canal supply rendered perennial in 1892*93 and aftonvarda onlorgod and extended, 
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16. Expansion of irrigation from major icorlcs during the last decade. — It 
is not our intention to enter into a history or description of these works ; hut 
attention may be called to the remarkable expansion of irrigation shown on 
all works, with the accidental exception of the Sidhnai, from about the year 
1895-96. In the case of the Chenab Canal this is merely the natural growth of 
irrigation on a new work still under construe: ion ; but in the case of all the 
other works the figures, although affected in one direction or another by acci- 
dental causes such as extreme drought, low rivers, or abundant and seasonable 
rainfall, show a remarkable development of irrigation. This is in the main the 
result of a policy of extension which had been initiated a few years before ; a 
policy which on some of the works has not yet reached its ultimate limit. In 
explanation of this policy it may be observed that, excepting the Swat River 
and Jhelum Canals, the irrigating capacity of all the perennial canals daring 
the rahi, which in the Punjab has generally been the principal crop, is limited 
by the cold weather supply in the river. The maximum capacities of the 
canals were originally designed with reference to this supply. It was for many 
years thought that the maximum capacity should not greatly exceed the 
average cold weather supply, and the ratio has varied from 1 to 2. The policy 
of extension has been to increase the maximum carrying capacity of the 
canals; to arrange for a more effective and economical distribution of the 
limited cold weather supplies ; and to extend the commanded area to the extreme 
limits imposed by the supply thus rendered available, or by the physical 
features or natural boundaries of the country. It may be stated, in greater 
detail, as follows : — 

(j) To remodel gradually the main line and branches so as to increase 
their capacity to the utmost extent that is possible or desirable, 
without reference to the limits of the cold weather supply. 

\ii) To arrange for passing the whole of the cold weather supply, when 
it falls below a certain limit, into one or more of the branches 
in rotation, so that each branch may he run full for some time 
and then be closed entirely. The remodelling of the brandies 
under (i) is generally sufficient for this purpose. 

(Hi) To remodel the distributaries, when necessary, to permit their being 
worked on tbe same system of alternate full supplies and complete 
dosures, 

(in) To shorten tbe length of village water-courses by the construction of 
minor distributaries ; the general policy being to carry water 
through a Government channel to the boundary, at least, of every 
irrigating village, so that no water-course is carried through the 
lands of another village. 

(v) To reduce further the waste on village water-courses by realigning, 
or amalgamating them whenever this can be done. (On all new 
canals and extensions the water-courses are now generally aligned 
and constructed by the Irrigation officers, the cost being subse- 
quently recovered from the villagers.) 

(v?) To proportion the capacity of each irrigation outlet to the area 
which the water-course is intended to serve. 

(vii) To give greater and more immediate control over the distribution 
by the extension of canal telegraphs. 

(viii) To restrict the supply for raM irrigation in certain tracts to a first 
watering, for which special or reduced rates are charged. 

(ix) To extend the commanded or protected area gradually by the con- 
struction of new distributaries. 

17. Besults of expenditure against open capital accounts. — The policy of 
extension has been greatly facilitated by the rules which were introduced in 1890, 
under which tbe cost of extensions and improvements of irrigation works could 
be charged to an open capital account, and be provided for, under certain condi- 
tions, from loan funds. The following table shows the extent to which exten- 
sions have been carried out under these rules on the six maior works to which 
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vre have just referred, and approximately the degree of additional protection 
wliicli has been obtained from this expenditure : 




hrAXISIDM 

IRRIGATION 





Tear in which 
construction 

KECOnOED IN ANY YEAR 
HE TO END OF THIRD 
YEAR FROM DATE OF 
CtOSINO CONSTRUCTION 

MaNIMUM IRRIQATION 
RECORDED TO END OF 

YEAR 1900-01. 

Capital botlny 
montred 
hetwcon dato 

Komo or' Canal, 

or romodelling- 

EBTIAIATE. 



zn col. 2 and 


cotimato w/is 






closed* 








Area in neras. 


Atoft in acres. 

in rnpocs. 



Tear. 

(Nnmbor of 

Tear. 

(Number of 





villose B.) 


villnseo.) 


1 

Ci 

3 

4 


G 

7 

Western J umnn . 

1890 

1877-78 

607,974 

(693) 

1897-98 

r ]0O,74-l(a) 
1 564.652(6) 
(1,107) 

40,10,579(0) 

30,00,791(6) 

Bari Doab 

1890 

1891-92 

392,785 

(l,S^i) 

1900-01 

861,301 

(1,570) 

20,41,697 

Sirhind • . . • 

1891 

1891-92 

910,036 

189.9-00 


14, 63, .341 




(971) 


(980) 

Swat River 

1893 

1893-94 

110,819 

1900-01 


6,26,003 



(137) 


(137) 

Lower Sohag and Patn 

1891 

1893-94 

71,179 

1897-98 


42,493 



(294) 


(312) 


Sidhn&i • • • « 

1892 

1893-91 

161,427 

1897-98 


2,99,644 




(213) 


(257) 

Totai 

... 



■HH 






(3,692) j 





(a) Siifift Brnnot only. 

(1) 01(1 canal and citcnBion^ otbor tlian Sirpa Branoli. 


The figures in column 4- may bo assumed as representing approximately 
the maximum irrigating capacity of each work at the time that the construe* 
tion estimate was closed, which was in all cases several years after the .corn* 
raencement of irrigation. Those in column 6 show the maximum irrigation 
recorded up to dale; and the excesses over those in column 4 indicate roughly 
the increase in irrigating capacity which has resulted from the expenditure 
shown in the last column, although the full honefits of this expenditure 
have probably not yot been realized. According to this test it ajipears that 
as a consequence of a total expenditure of less than 114 lakhs against the 
open capital accounts of these works, their maximum irrigating capacity has 
been increased by 1,105,8^6 acies at a cost of a little over Us. 10 per acre, wliile 
the number of villages protected has increased from 3,092 to 4,423. We 
have brought forward these figures to show' how ranch can he done by a 
liberal expenditure of capital to develop irrigation on work's after they have 
been nominally completed, and also how much has been done in the case of 
these works, as bearing on the question of tlm scope for further expansion. 

18. OJienab Canal . — The Chenah Canal is the largest and most profitable 
perennial canal in India, It was designed to command an area of about 2^ 
million acres, and to irrigate annually a little less than half that area. The area 
to he commanded consisted ehieflv of crown waste lands, which at the time of 
the census of 1891 were populated only by the labourers employed on construc- 
tion and a few nomads. The head-works of the canal, and two branches, were com- 
pleted in the spring of 1892, and in that year the colonization of the crown waste 
began. The area iriigated in 1900-01 amounted to 1,830,525 acres. Up to the 
end of that year 1-^- million acres had been sold or leased to cultivators, wlio 
were drawn from almost all the districts in the Punjab. The population of the 
colonies according to the census of 1901 was 792,666, consisting mainly of 
thriving and prosperous peasants with occupancy rights in holdings of about 
28 acres each, A railway, 200 miles in length, has been constructed, and 
traverses the centre of the canal tract; it is said to be one of the most profit- 
able parts of the North-Western llaiUvay system. The policy of extension is 
beiiis: followed also on this canal. The boundaries originally proposed for the 
area to he commanded have been considerably extended during construction, 
but further extensions are now contemplated. It was originally intended to 
confine irrigation to the high tracts forming the central in which the depth 
from ground surface to spring level exceeded 40 feet. It has, however, been 
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found liere, as on other canals, that the extension of canal irrigation in this 
tract has,' by drawing away labour, injuriously affected the pi’oprietors in the 
lower lands that lie between the 'Bar and the rivers on each side, where the 
conditions of cultivation are always precarious. It has, therefore, been decided 
to extend irrigation into these tracts, wliere protection is much needed. Many 
estimates for these extensions have already been sanctioned against the open 
capital accountj and the works are now under construction. The total additional 
gross area to be. brought under command, by these and other extensions that 
may be proposed hereafter, will probably exceed 1,200,000 acres, of which 
about 350,000 acres will be annually ii’rigated. It is probable that the total 
area annually irrigated by this canal will ultimately average considerably over 
2 million acres. 


19. JheUim Canal . — The Jhelum Canal was formally opened by His Honour 
the Lieutenant-Governor on the 30th October 1901, the head-works, main line, 
and turn branches with their distributaries having been practically completed. 
The total estimated cost of the work is 125 lakhs, of which over 94 lakhs had 
been expended up to end of the year 1901-02. The area that can be commanded 
by this canal is limited on both sides by the Jhelum and Chenab rivers ; 
and, though jless than can be protected by the supply available in the river, it 
cannot be extended. It is estimated at 1,139,600 acres, of which about 612,000 
acres will probably be irrigated annually. It will not be as profitable as the 
Obenah Canal, as it is a smaller -work, and the proportion of crown waste 
is much less, but it is likely nevertheless to prove highly remunerative. In its 
present incomplete state, within one year from date of opening it bad irrigated 
90,000 acres. The Jhelum silt is noted for its fertilizing qualities, and it is 
anticipated that the lands Avill be even more x)roductivo than those on tho 
Chenab Canal. 


Minob Ibkigation Wokks on Inundation Canals. 

20. Minor Irrigation TForA’s . — Most of the inundation canals in each system, 
with the exception of the Ghaggar Canals, existed in some form or other before 
they came under the control of Government, Tho Upper Sutlej and Shahpur 
Imperial Canals have, however, been almost entirely constructed or recon- 
structed by Government, and they have reliable capital and revenue accounts of 
their own. In addition to the Imperial canals, there are two provincial canals 
in the Shahpur district which have been constructed or purchased by the 
Local Government since the introduction of the system of provincial settle- 
ments, and these are now under the management of the Irrigation Department. 


21. Protective value of inundation canals . — The great protective value of 
inundation canals in the irrigation system of the Punjab may he judged from 
the fact that in the famine year of 1899-1900, when their efficiency w'as at a 
minimum, they irrigated over 10 per cent, of the total irrigated area of the 
province, including that irrigated by wells. In certain areas they are being, 
or- in time may be, superseded by canals of constant flow ; while the with- 
drawal of constantly increasing portions of tho cold weather supply of the 
Punjab rivers must to some extent affect the efficiency of the remaining works. 
But, however far these processes may be carried, it seems hardly possible that 
the inundation canals can ever cease to fulfil the important function of 
utilizing a portion of the enormous surplus body of water wliicli pours down 
the rivers during the rainy season, far in excess of tho capacity of such peren- 
nial canals as it now seems possible to construct. All of them, with the single 
exception of tho Ghaggar Canals, bring the waters of snow-fed rivers to the land 
long before the beginning of the rains and, what is of special importance for the 
spring crops, they continue to supply water for some weeks after their close. The 
Ghaggar Canals also bring the flood-waters from tracts of copious to those of 
scanty rainfall, although tlie.se floods cannot he relied on in years of drought, 
and may sometimes fail altogether. The degree of protection afforded 
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by each oF the minor works under tbo Irrigation Dcpartmentj and also the 
grow til of irrigation since 1881-82 are shown by the following table: — 

_ ^ I 

i A\cra 2 c . 1 WJ urigated aunualli during sacccsaivc flvc*j'car pcricds 


Name oC 

1881-82 

to 

1885-86. 

18Sfi-b7 

to 

1890-91. 

1S91.03 

to 

1895-96. 

189S-97 

to 

1900-01. 

Upper Sutluj .... 
Lower Sutlej .... 
Chenab Inundation . 

Muzalfargaih .... 
Indue ..... 
Siiaipar (Imperial) . 

Ditto (Piovincial) • • • 

Ghaggar Canale ■ 

Acres. 

109,334 
181,368 
166,751 
■ 248,810 

178,053 
13,930 

Acres. 

133,317 

176,361 

156,433 

283,605 

191,194 

18,135 

(rt)19A05 

Aoies. 

178,664 

177,492 

119,153 

291,705 

176,088 

35,653 

16,252 

( • 

Acres. 

186,807 

(c)160,S62 

158,241 

293,853 

180,790 

36,493 

22,751 

(i)S0,310 

Tota l 

896,296 

978,133 

1,018,006 

1,069,606 


(a) for 1690-91 only. 

(5) Por four years (1307‘93 to 1900-01) only. 

(c) Area for 1899-lGOO was only 91,133 nercs, tbo minimum on record. 


Tt will thus be seen that the present average irrigating capacity of these 
works is about one million acres per annum, but the fluctuations are great. 
In 1899-1900 the actual area irrigated was 859,981 acres only, and in tlic 
following year it amounted to 1,357,699. These may bo regarded as the 
minimum and maximum areas for the minor works as they now stand. In 
addition to these areas must be considered the area irrigated by the Kabul lliver 
Canal in the Peshawar district, which is a provincial work, and not under the 
Irrigation Department. It is said to have irrigated an average of 26,547 acres . 
during the past five years. 

22. Prodtictive value of minor loorlts. Worlds loitli capital accounts . — As 
regards the productive value of these eauals, minor works must be considered in two 
classes : those with capital accounts, and those which have only revenue accounts. 
The only works which have capital accounts are the Upper Sutlej, the Shahpur 
(Imperial), the Indus, the G-haggar, and the Kabul E-iver Canals, The average 
net revenue on the Upper Sutlej aud Shahpur (Imperial) Canals during the five 
years ending 1900-01, amounted to Rs. 64,016, aud Rs. 46,165, respectively ; 
amounts which represeut a return of 7’64i and 21’4!3 per cent, on the capital 
cost of the respective works to the end of 1900-01, The figures for the Upper 
Sutlej Canals are, liowever, affected by large outstanding balances of revenue 
at the end of 1900-01. 1 f these are allowed for, the true average return for these 
canals will probably be over 10 per cent. We are unable to determine the 
productive value of the Indus Canals, for, apart from the fluctuations in the 
areas irrigated, there have been changes in the method and rates of assessment, 
and large credits on account of arrears, which render it difficult to ascertain 
the true financial position of these Avorks ; but they may probably be considered 
productive. The Ghaggar Canals were constructed by relief labour in 1896-97, 
aud no charges have yet been made for irrigation, but it has never been 
expected that the works will be remunerative, as the supply is very precarious. 
Tho Kabul River Canal is a highly remunerative work. The capital cost to end 
of 1900-01 stood at Rs. 4,83,282 and the net revenue iu that year amounted 
to Rs. 1,03,696, or 21’46 per cent. 

23. Productive value of minor loorks for loliich capital accounts are not 
kept . — As regards works for wiiicli revenue accounts only are kept, tiie 
accounts for the Lower Sutlej aud for the Cbenab Inundation Canals have hitherto 
been combined, aud it is not necessary for our purposes to separate tliem, 
although they arc to be sei)araied in future. The following table shows the 
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average results of luiuor works for which no capital accounts are kept during 
the five years ending 1900*01 


Ifnmo of Ctinn). 

gtofs 
YOxniTiQ per 
riTinuni. 

Arcrfigc woikingl 
ripi-iiFOB pev 
Mimitn. 

1 

Avprn^o not 
icvcntics per 
iinnum. 

Percenta£rc, 
of working > 
expenses on 
groeg revenues. 

1 

1 

Rs. 


1 

Rs. 


Lower Sutlej and Chenab 

G,r,].S3.T 

4,84,5] 8 

1,70,807 

74 

M uzaffargarb 

1,07,1 fi2 

t 

2,37,806 ' 

1,60, 8.56 

.58 

Sbabyur (Piovlncial) 

17 ■’-IS 

i 

1 .15,812 

1 

1 

11,436 

i 

76 

T0T.\t. 

' n.o<v2.‘J5 

7, .5 7,686 , 

1 S,.'51,f)09 

GS 


The gross revenue is all fairly credita])lc to the works. It includes all 
direct receipts, all enhnneenicnls or shares of laud revenue which have heen 
declared due to canal advantages, and in the cases of the Lower Sutlej and 
Chenab and of the ^luzalTargarh Canals, the value of the labour which the 
landowners have supplied for clearances under the conditions of the settle- 
ments, and the contributions towards cost of maintenance which have been 
made from the fine fund. The net revenue therefore represents the annual 
profit now derived by Government from the works which it has taken under its 
control. There is another small and recently constructed minor work for which 
no capital account is kept — the Bara River Works which are under the Deputy 
Commissioner of Peshawar. The expenditure on this work to the end of 
1900-01 amounted to Rs. 97,S-17, but as in the case of the Gbaggar Canals no 
revenue has yet been assessed on the irrigation. 

21'. Inundation canals in Fit'ozpur and Jdahaioalpur. — An. account of the 
inundation canals in this province would not be complete without a reference 
to two important systems on the left bank of the Sutlej, which are not under 
the control of the Irrigation Department, rfc., the Eirozpur and Baliawalpur 
Canals. The former are district canals, and will be considered under pri- 
vate works; it may merely be noted here that they liave an average 
irrigating capacity of about 100,000 acres per annum. The latter belong to 
the Babawalpur State, and do not irrigate British territory. They are said to 
irrigate annually an area varying from 017,000 to 991,000 acres, which is 
nearly as great as the total area irrigated by all the inundation canals under 
the Irrigation Department ; and their protective and financial value to the 
State cannot he overrated. 

25. Stationary condition of inundation, canals. — Before leaving the suhjoet 
of existing minor works we would call attention to the inconsiderable ineroase 
in the area that has been brought under irrigation by certain works during the 
last fifteen years, as exhibited in the table in paragraph 21. It is understood 
tliat, the areas recorded during the last five or six years difl’er from those 
for former years, in that they exclude areas on which assessments have been 
remitted owing to the crops having failed. It is po.ssiblo that a deduction 
of not more than 10 per cent, may bo made from the figures in the first 
two columns on this account, for purpose.? of comparison witli those in the other 
columns ; but even allowing for this there has practically heen no progress on 
any works except the Upper Sutlej and the Shahpur Imperial Canals. These 
are canals which have capital accounts of their ov/n, and a system of assessment 
which ensures an immediate return for any extension of irrigation. Tho capital 
outlay on these two works during the decade ending with 1900-01 amounted to 
Rs. 2,di4',001 and Rs. 1,34,226 respectively, and has resulted in a satisfactory 
increase in the area irrigated. The Indus Canals have a capital account, hut 
po expenditure has been incurred against it since 1881 ; though the evidence 

0 % 
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sliows that Hipre is room for extensions on these canals. The iVIuzatfargarh 
Canals were iransferrecl from district to departmental management in 1881-82, 
and the increase shown during the two succeeding quinquennia is due partly 
to this cause, partly to expenditure which has been incurred on extensions and 
improvements, and partly to the completion of flood protection emhankraents, 
the whole cost of which has not been charged against the canals. The condi- 
tion of these canals appears, howeverj to be now stationary, but the Settlement 
Officer, Pundit Bari Kisban Kaul, has referred in bis evidence to a number 
of useful improvements and canal-extensions which have been worked out in 
more, or less detail by the canal officers, and by which it is anticipated that the 
irrigated area may be extended by 139,000 acres at a cost of less than 7 lakhs. 
This may be a sanguine estimate, but ifc shows the opinion of the local officers 
as to the scope which exists for improvement. On the Lower Sutlej and Chenah 
Canals there has been actual retrogression. In the case of the Sutlej Canals the 
retrogression is more serious than the figures indicate, as the last two columns 
of the table in paragraph 21 include the areas irrigated by the Hajiwah 
Canal, which was taken over by Government in 1891. The area iriigated by 
this canal may be taken at 30,000 acres, and this amount should therefore be 
deducted from the areas in the last two columns. On the other hand, the 
conditions of the river were exceptionally unfavourable in ■ 1899-1900, and 
this has unfavourably affected the average in the last column of the table. 
Retrogression is less marked on the Chenah Canals, but there are at any rate no 
signs of progress. At the land-revenue settlement of the Wlultan district in 1878 
tlie average area irrigated by the combined Lower Sutlej and Chenab Canals, 
excluding the Hajiwah, was estimated at 305,963 acres; and if allowance he 
made on the one side for the differenoe between net and gross areas, and on 
the other for the Hajiwah, the area during the five years ending with 1900-01 
may be taken at about 316,000 acres, showing an increase of only 10,000 acres 
in twenty-three years. 

26. Eeasoti for sloiv development of irrigation on Immdation canals , — Ifc is 
not of course as easy or as profitable to extend irrigation on existing inundation, 
canals as it has been possible to do on perennial canals with a certain and assured 
source of supply, but a comparison of the table in paragraph 21 with that in 
paragraph 15, suggests the idea that inundation canals have not received their 
due share of attention. The real reason for this appears fc.o be that all expenditure 
on minor works, whether incurred on construction, extension, or maintenance, 
has to be met from the minor works grant, or by the amount tliat can be spared 
from current revenue ; and that the ordinary grant is sufficient for little more 
than the actual maintenance of existing works. On the other hand, there is, as 
we have shown, little difficulty in obtaining funds for the extension of major 
works to their utmost capacity, the outlay on which is also, as a rule, more 
directly and immediately remunerative. Wo shall return to this subject in the 
next section, hut meanwhile state our general conclusion that the Punjab 
minor works, almost all of which traverse districts in which cultivation 
is hardly possible without irrigation, have a great protective value ; they are, 
with hardly an exception, financially very productive or remunerative ; but 
their irrigating capacity is not much greater now than it was 15 ye-ars ago, and 
the question of their development, and of devoting more money to fclieir exten- 
sion, deserves earnest consideration. 

(in ). — Scope for further extensions of State irrigation zoorks, 

27. Loicer Bari Boob Canal , — The Patnine Commission of 1898 referred 
in paragraph 573 of their Report to three great works which had been proposed 
for the extension of irrigation in the Punjab ; the Jhelum, the Sind Sagar, and 
the Montgomery Canals. Of these the first, as we have seen, is approaching 
completion, and has been formally opened. A general estimate for the third, 
under the name of the Lower Bari Doah Canal, was submitted by the Local 
Government to the Government of India in October 1901, a few days before the 
first meeting of the Commission. The project is in itself a most promising one. 
The proposed canal will command u total area of about 1,600,000 acres in the 
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Montgomery and Multan districts, ol 'whicli over 800,000 acres are situated in 
the Bar and consist entirely of croTra waste lands ; while the balance is in the 
Bet'i or riverain tract, of the Ravi and old Bias rivers. Of this area it is 
proposed to irrigate annually 824!, 000 acres, of which about 5 24;, 000 will he in 
i\xQ Bar. The total capital cost is estimated at 3-j crores of rupees; and it is 
anticipated that the net revenue in the eighth year after the commencement 
of irrigation will amount to over 31 lakhs, or per cent, on the capita] cost. 
The work will not have the same productive or protective value as the Chenah 
Canal, for it will he more costly to construct and will irrigate a much smaller 
.area ; hut its productive and protective value will nevertheless be very great, 
The Punjab estimates of revenue appear to have been framed with studious 
moderation, and in view of the results which have been attained on all the 
other major works in the province, wo have little doubt that this work will 
prove highly remunerative, and have an immense protective value. 


28. Iiilcrfererce icith ihe sn 2 i 2 >lp io the Sutlej inundation canals. — There 
is, however, an objection to the scheme which must be considered. The pro- 
posed canal will draw its supply — about 4!,000 cusecs — from the Sutlej, imme- 
diately below the confluence of the Bias river. The Sirhind Canal now draws 
off the whole of the cold weather supply of the Sutlej, at a point nearly 100 miles 
above the junction, and the new canal will take in almost all the cold weather 
supply of the Bias. It is urged that the construction of the canal will affect 
very prejudicially the four systems of inundation canals on the Sutlej, which 
are situated below the proposed head-works, viz-t the Upper and Lower Sutlej 
Canals on the riglit hank, and the Firozpur and Bahawalpur Canals on the left. 
The withdrawal of the cold weather supply of the river should not, we think, 
seriously affect inundation canals, because the beds of these cauals are, as a 
rule, too high for them to utilize this supply, which passes on unused to the 
sea. The cultivation has adapted itself to these conditions, and tho crops do 
not depend on a cold weather supply. It has been stated in evidence before 
us that, owing to tlic skill and energy displayed by the cultivators of Bahawal- 
pur in deepening thoir canals below tiic level of cold weather supply, this supply 
is utilized to a great extent in that State ; hut in the absence of detailed records 
we are unable to say whether the cultivation depending on it is considerable. 
Elsewhere in the Punjab, the inundation canals would certainly not suffer by 
the complete withdrawal of the cold weather supply ; nor would the withdrawal 
of tho volume required for tlie proposed canal seriously affect the supply to the 
inundation canals when the river has risen to full monsoon level, or approxi- 
mately from tho middle of June to the end of Septemher. The injury which 
is apprehended to these canals is that wliich may bo duo to tho withdrawal of 
4,000 cusecs during the period that the river is rising to monsoon level at the 
beginning of the irrigation season, or falling below it at the end. 


29. IJjffecl of the opening of the Sirhind Canal on tho Sutlej inundation 
canals. — The TFazir of the Bahawalpur State has told us that the working of 
tlie Sirhind Canal has involved a great increase in tho State’s expenditure ou 
canals, in spite of which the average area irrigatofl by thorn has fallen from 
716,305 acres, tlie average before the canal was opened, to 093,718 acres, tho 
present average ; that the average area irrigated by river spill has been reduced 
from 520,467 to 324,312 acres ; that the spring level in wells has fallen on an 
average 10 feet; and that a number of wolls have been abandoned. We cannot 
examine these statements at length, but there is pirimd facie no reason to 
suppose that the opening of the Sirhind Canal has caused a reduction in the 
areas irrigated by the inundation canals. There must always have been some 
inundation canals in the State ; hut we understand that the development of tlie 
existing system of State Canals was first taken in hand by the Political Agent 
in 1867. The irrigated area had been increased to 295,233 acres in 1872 and 
. to 724,950 acres in 1879, when tho agency ceased and the canals came under 
the control of the State officials. Prom a statement furnished by the TFazir, 
we have obtained particulars of the .average areas irrigated during 
successive quinquennial periods, which are compared below with similar 
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averagps JoT-uther immrklion oannls on tho Sutlej, including the Lower Solmg 
a nd Fara Canal : — 


i 

1S7C-77 i 

to 

ISEO-Sl. 

1 1881-S,; 

1 to 

issn-sG. 

1E2G-S7 1 

tJ 

1800-91, 

1591-93 ' 

to 

1895 9G 

1895-97 

to 

1900-01. 

TJppei Sutk'j ..... 
Iiower Soli.it; and Pr.ift Cfiual ; 

LDB'er Siitloj ..... 
Firozpnr , . . • . 

00,75-1 

157.2i7 (i) 
73,017 

109,331 , 

17,24G(a)l 
311,:iC8(c) 1 
101,072 1 

133,310 1 

4-1 ,482 

206 301(e) 
139,773 

I 178,061. 

65,991 

1 177,493 

j 132,013 

186,807 

74,901 

100,362 

159,628 

Total Biitisli Canoh .... 

327.018 

412,020 

023.903 

547,760 

581, -398 

lilliawalpiir -Slate . 

70S.179 (d) 

“741.095 

CGI, CIO 

888,209 

743,148 

Total 

1,031,197 

1,183,115 j 

1,185,52.3 

1,433,909 

1,321,746 


(n) For ono ycir only (ISSo SC). 

(6) For one ycir onlv (ISSO SI), No record for pievion'; ycart;. 

(c) 00,000 ncrc? nddod for llnjnvnli Canal. Rro paT.ijrapli 

(d) Arorajro for tlirco years from 1S7S-7!). 

The withdrawals hy the Sirhind Canal were’ practically insignificant before 
the year 1887-8S. The maximum area recorded on the Bahawalpur Canals 
before that year was 807,058 acres in 1884-85, hut there have since been three 
years in succession (1503 — 95) in each of which the area exceeded 900,000 
acres, the average for the tlivee years being 9-47,813 acres, while the maximum 
was 994,333 acres, in 1S94-95. There is no indication here of a falling off in 
irrigation in BahaivaJpur, altliough the State may have liad to spend more 
money on the maintenance and improvement of its canals than formerly. The 
figures for the Low'er Sutlej Canals, to which we have already referred in para- 
graph 23, may ha thought to indicate retrogression clue to the opening of the 
Sirhind Canal ; hut, in view of the iucrcaso of irrigation shown on the Upper 
Sutlej Canal, it is more probably due to short expenditure on improvements. 
As regards the reduction of the spill area and the fall of spring level, which 
are attributed to floods heiug lower than formerly, w’e cannot think that the 
withdrawal of the small quantities taken by the Sirhind Canal could have had 
any appreciable effect on the height or volume of the floods, 

30. Possible improvements in the inwidalion canals ^ — Although we think 
it very doubtful whether the opening of the Sirhind Canal has affected the 
inundation canals ou both hanks of the Sutlej, in any other way than that of 
necessitating a greater expeuditurc ou their maintenance and improvement, we 
do not therefore conclude that a second perennial canal can he opened without 
‘seriously affecting the efficiency' of these canals. The Firozpur Canals may be 
left out of consideration, as it will not he difficult to arrange for supplying them 
from above the weir which would be built for the supply of the perennial 
canal; an arrangement which would increase their efficiency, though it would 
probably involve a change in the method of their administration. As regards 
the canals on the right bank, all of which are under the Punjab Public TPorks 
Department, it appears to have been thouglit lutherto tliat’ they can be main- 
tained in their present state of efficiency, hi spite of the withdrawals from the 
river of the supplies required for the new canal, by the expenditure of a 
moderate sum on their improvement. The mouths of the canals would he 
moved higher xip the river; the head channels would he cleared to the greater 
depth which the withdrawal or reduction of the cold weather supply would 
render possible ; the canals xvoulcl he shortened and straightened, and a greater 
-command obtained by cutting off long loops; and, above all, a great economy 
in distribution would be secured by the substitution of projiGrly aligned distri- 
butaries for the present village water-courses. Evidence has been placed 
before us wbicli shows, beyond doubt, that there is great scope for improve- 
ments of this kind ou all the inuudation canals in the Punjab ; hut no 
definite or comprehensive schemes have yet been considered for such an im- 
provement of the canals on the right bank of the Sutlej as will enable them 
to meet the altered conditions of supply which will result from the opening of 
the Lower Bari Doab Canal. As regards the Bahawalpur Canals, the officers of 
the Irrigation Department had, at the time of our inquiry, uo information beyond 
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a map sliowing tlieir positiou, and a statement of the total areas said to have 
been irrigated from them annually since 1871*72. The SuiDerintcndent of the 
State maintains that, since the opening of the Sirhind Canal, the State has 
increased the capacity of the canals, has developed their irrigating power hy 
the construction of branches, has cleared them earlier, and by skilful draining 
of river-side channels has kept them flowing later. He declares that nothing 
that experience and skill can do has been or will be lacking, but that no efforts 
can meet the diminution of the Sutlej supply Avhicli would result from the con- 
struction of the proposed canal. 

31. Inadequacy of improveineuts proposed . — No opinion can be formed 
on this point until the whole Bahawalpur .s\slem of canals has been examined 
by an irrigation expert. IVe understand that an officer has already been 
deputed for the purpose; hut, whatever may he the result of his inquiries, we 
are of opinion that improvements of the kind which have been suggested can 
no longer jje regarded as adequate, although they may suffice for the immediate 
object of maintaining the irrigating caj^aciiy of the canals at its present level 
even after the opening of the new canal. But it is not enough to prevent retro- 
gression *, an effort should be made to develop to the utmost the capacity of 
these fine irrigating systems. As far, at any rate, as the Sutlej is concerned, we 
agree in the opinion expressed hy Colonel Grey, the father of both the Biroz- 
pur and the IBahawalpur systems, “ that the days of inundation irrigation have 
passed. The rivers have been oraie being tapped to a degree which much 
lowers the value of these works by depriving them of the early and late water 
which is so important to irrigation. The method was after all but a makeshift; 
it has bad its day, and the time has come for arresting the summer floods by 
weirs, and for distributing them scientifically over the country to afford a duty 
of 200 acres to the cusec, instead of the 30 or 40 acres which is the average of 
inundation canals.” A similar opinion has been expressed by Mr. Preston, late 
Chief Engineer, Punjab Irrigation Works, and now Inspector General of 
Irrigation in India. 

32. Proposed constructiou oj zoeirs across river. The Sntlej Valley canals 
project. — The project for the Lower Bari Doab includes the construction of a 
Aveir across the Sutlej immediately below the caual ofl'-tako. There should be 
no engineering difficulty in constructing similar AA'-eirs at suitable points loAA'er 
dou'n the river, and it is probable that one or two additional Aveirs Avould suffice 
for the requirements of all existing inundation canals, on both hanks of the 
river, which would draAV tlieir supplies from feeders taking off above them. 
The cold weather supply in the river will not be available for these canals, 
but they Avill get the benefit, even in the cold Ai'eather, of all surplus water and 
freshets; and the construction of Aveirs will enable them to utilize, to the extent 
of their requirements, every drop of AA'ater in the river, from the time that the 
supply rises above the requirements of the perennial canals to the time that it 
falls beloAv them. The irrigation season Avill be lengthened at both ends, and 
the canals Avill be independent of all fluctuations in tlio loA'^el of the river AA'ater 
surface throughout the season. We cannot hazard an opinion as to cost of the 
Avorks required, hut aa’o think it not improbable that they Avould piwe directly 
remunerative. As shown in paragraph 29 the present average irrigating cajja- 
city of all the existing British inundation canals on the Sutlej may be estimated 
at 680,000 acres ; but the maximum capacity may be taken at 880,000 acres, and 
this Avould almost certainly become the average capacity if the Avorks proposed 
Averc carried out, so that Ibere would be an increase of 300,000 acres. In 
addition many extensions Avould be possible into high and dry lands that cannot 
be commanded hy the present canals, Avhere high rates Avould he readily paid 
for the advantages of irrigation. It is also probable that there would be even- 
tually a considerable enhancement of the reA’^enue derh^ed from existing 
irrigation ; an enhancement AA'bich would be justified in consideration partly 
of the greater regularity and certainty of the supply, and partly of the reduction 
which will almost certainly be effected in the cost of silt clearances in tlie 
village Avater-courscs — at present a serious tax on the cultivators. But 
even if the uqav AVorks are not likely to prove directly remnneradve us financial 
inveslmonis, wo may fairly set against any loss that may he anticipated, the 
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ptofita which will be derived from tlie proposed Lower Bari Boah Canal. If 
the two schemes are considered together, as they should be, there appears every 
probability that they Avill, as a whole, fulfil the conditions of a productive work. 
The scheme of weirs, or as we may call it, the Sutlej Valley Canals project, 
cannot of course ho carried out in its entirety without the co-operation of the 
Bahawalpur State ; hut irrigation is so essential to the prosperity of that State 
and its advantages are so keenly appreciated by the people, that there wUl 
probably be no greater difficulty in entering into a satisfactory arrangement 
with the Durbar, than was 6 S 2 ierieuced with the Phulkian States in the case 
of the Sirhind Canal. We understand, indeed, that the Durbar has been, for 
some years, setting aside money for the construction of w'eirs and the remodel- 
ling of canals ; and we have no doubt that it will be prepared to pay its fair 
share of the cost of any works that may he proposed. 

33. Projects for Loioer Bari Boah Canal and Sutlej Valley Canals 
should he pi'osecuted concurrently. — To return to the Low'er Bari Doab Canal. 
We are impressed with the great protective and productive value of tBat project; 
but we think that the construction of this canal must involve, as a necessary 
consequence, the prosecution, not subsequently hut concurrently, of the pro- 
posed Sutlej Valley Canal project. If the necessity for the latter project is ad- 
mitted, it is possible, though by no means certain, that the altered conditions may 
render it desirable to reconsider the question of the site proposed for the Lower 
Bari Doab Canal head-works, which may, of course, affect the alignment and 
grading of the main line. We, therefore, submitted to the Government of 
India, soon after we left the province, an ad interim recommendation that 
nothing should he done to commit Government to the site now proposed until 
the question had been considered from the new point of view. We understand 
that the Local Government has since submitted a report on the subject ; hut it 
will probably he unnecessary to come to an immediate decision on the point, 
as in the meanwhile other important proposals have been before us, the 
adoption of which would render it unnecessary to construct any head-works on 
the Sutlej at all, at any rate for so‘me years to come. 

3d!. Mr. Wilson's olijectio ns to the present Lorcer Bari Boah Canal project. 
— The first suggestion or rough outline of the proposals to which we refer is 
contained in two Notes — one on the Lower Bari Doab project, and the other on 
‘ Duture Irrigation Policy in the Punjab ’ — by the Honourable Mr. J. Wilson, 
O.S.I.j Settlement Commissioner of the Punjab, and our colleague on the Com- 
mission during its stay in that province. Mr. Wilson objects to the proposed 
Lower Bari Doab project, on the ground that it will not only deprive the desert 
country to the south of any chance of future irrigation on a large scale, but will 
also leave unutilized the surplus waters of tlie Chenab and Jhelum, which now 
flow uselessly to the sea, and which might he utilized in the irrigation of the 
Lower Bari Doab ; thereby setting free the surplus and cold weather supply 
of the Bias and Sutlej for diversion to tho " untold millions of acres in Raj- 
putana which it is quite feasible to irrigate from the Punjab rivers.” Mr. Wil- 
son’s notes had not been considered by the Punjab Irrigation Officers when 
we visited that province ; and wo were unable then to form any definite opinion 
as to the feasibility or merits of his proposal, which has since been put into 
a more definite form and strongly advocated in a memorandum which has been 
forwarded to us by Colonel S. L. Jacob, C.I.E,, R.E., a late Chief Engineer in 
the Punjab, and an officer with very long experience in Punjab irrigation 
works.^ Colonel Jacob’s memorandum was written in England at a time when 
the writer had no opportunity of referring to maps and levels; but the question 
is of such undoubted importance that wc Lave endeavoured ' to form an 
opinion of it in the light of information on the more salient points which has 
been supplied to us by Mr. Pield, Officiating Chief Engineer, Irrigation Works, 
Punjab. 

35. There is something very attractive in the proposal to divert eastward 
the ample surplus of such rivers as the Indus or the Jhelum, and thus leave 
the waters of the Bias and the Sutlej free for the irrigation of the country on 
the left bank of the latter. Leaving the Indus for the present out of the 
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question, our information points to the conclusion that the cold weather sur- 
plus of the Jhelum alone will ordinarily he enough, although not more than 
enough, for the rabi irrigation of the area which it has been proposed to com- 
mand by means of a Lower Bari Doab Canal from the Sutlej. It also appears 
certain that, qua levels, a canal taking off from the Chenab at or above 
Khanki could command every acre of the same area. But the proposal is 
open, priind faciei to two serious objections. The crest of the iLhanki weir on 
the Chenab is 14 feet higher than that of the Jhelum weir at Rasul, and, in 
order to deliver Jhelum water into the Chenab at or above Khanki, it would be 
necessary to draw it off several miles above Rasul, or even above the town of 
Jheluni itself, and to carry the canal either through or round the Pabbi range 
of bills. It may well bo doubted whether this is practicable at any cost which 
is not virtually prohibitive ; and also whether any canal taking off from the 
Chenab below Khanki would command an area sufficiently large for the purpose 
in view. In the second place, it is very doubtful whether the extent and quality 
of the land .that could possibly be commanded by any canal taking off from the 
left bank of the Sutlej, are such as would justify the heavy additional expen- 
diture which the adoption of this scheme would involve, as compared with the 
cost of the present Lower Bari Doab scheme. Such a canal would command a 
belt of land in British territory lying between the areas which are at present 
served by the Sirhind Canal and the Pazilka Inundation Canals ; but the only 
portion of Rajputana which could possibly be brought under command would 
he the north-west corner of Bikanir. Beyond this the canal would lie entirely 
in the desert land of Bahawalpur, which was formerly traversed by the Ghaggar 
Kullab. This tract is said to be covered with sandhills, and practically unin- 
habited ; and it appears to be as unpromising a field for the extension of irriga- 
tion as the Sind-Sagar Thai, with the further disadvantage that it belongs to 
a Native State, from which Government could not recover as large a share of 
the profits of irrigation as it is able to do when canals are carried into crown 
waste. Moreover, if the canal be ever made, it will be as obligatory to con- 
struct supplementary works lower clown the Sutlej, for protecting the interests 
of the inundation canals, as it will be if a right bank canal is constructed. It 
may, therefore, reasonably be doubted whether a loft bank canal from the Sutlej 
will ever bo constructed, even if the present cold weather supply of the Bias is 
reserved for it; and this doubt must always be borne in mind when considering 
the extra expenditure which will be involved in the adoption of Mr. Wilson’s 
proposal. 

36. These objections have no doubt great weight, but we cannot at this 
stage regard them as conclusive. Even if the canal on the left bank of the 
Sutlej should never be made, it will be no small advantage if the waters from 
the w^estern rivers can bo drawn on for the Lower Bari Doab, and the supply 
in the Sutlej reserved for the existing inundation canals on both banks. 
The objections which have been raised by the owners of the Eirozpur canals, 
and by the Bahawalpur State, to the diversion of Sutlej water to the high lands 
of the Doab, would 1 all to the ground; for existing conditions would not be 
interfered with at all, and it would be unnecessary to consider at present the 
question of additional weirs across the Sutlej for safeguarding the interests of 
the inundation canals. Proposals to this end could he considered at any future 
time on their merits, but they would not be rendered obligatory by the alienation 
of any part of the Sutlej supply to lands which have not hitherto been served 
by it. Moreover, some hesitation may well be felt before undertaking such a 
scheme as the present Lower Bari Doab project, which, whatever its merits, will 
have the effect of rendering it impossible for our successors for all time to utilize 
the waters of the Sutlej for extensions of irrigation on its left bank. However 
unpromising such extensions may now appear, a time may come, in a more or 
less distant future, when the pressure of population and many other causes may 
justify their construction. Important as these considerations are, there is of 
course a limit to the amount of extra expenditure which could be justified. 
There is, however, another argument which will affect the question of cost. If 
it be practicable to divert the waters of the Jhelum into the Chenab above 
Khanki, there would be iu the Chenab river, so aided from tbe Jhelum, 
surplus sufficient to give hharif irrigation and at least one rahi watering for a 
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larsTG find luipvotectGcl area in the Siallcot, Gnjranwala, and Laliore districts, 

: nd its ].roductivc and protective value would lie so great as to justify an espen- 
diture on Die Jliolum diversion uhich might otherwise appear prohibitive. 

S7. In view of these considerations, W'e addressed a communication to the 
Go vernment of Irdia ‘‘n December 1902, in whieli, after pointing out the 
donhts which existed as to the practicahilitv of !Mr. "Wilson’s proposals, we 
romarkt'd that wo ronld not regard them as conchisivc ; and we recommended 
that, no action should he taken committing Government to the construction of 
the Lower Bari Doab Canal, as already designed, until the whole question had 
been more fully examined ; and especially until some idea could ho formed of the 
fca'^ibility and cost of diverting Jhelnm w.ater into the Chernh .above the Khanki 
voir, which we regard as the cvnxoi thowholo problem. We have since heard 
with satisfaction that proposals to the same effect iiad been independently put 
forward by the Punjab Government, and that the necessary investigations 
have boon started. 

38. We have also recently seen a memorandum by Mr. L. W. Dane, the 
late Itesulcnt at Kashmir, and a note by the Kashmir State Engineer, in which 
it is stated that not less than 20,000 million cubic feet of water might, at very 
small cost, he stored in the Wnlar Lake, and he made .av.ailahle for supplement- 
ing the cold weather supply in the Jhelnm. Phis scheme, which would in 
many ways he advantageous to the State, has an important hearing on the 
pnsent proposals. If it is not feasible to divert (he Jlielum into the Glienab 
above Khanki, the supidcmentary supplies which may he obtained from storage 
in the Wular Lake will he of little advantage to tlie Punjab. But, if such a 
diversion can he made, this supply, which will he equivalent to 2,000 cusecs 
during four months, v^iU ho invaluable. It will not only permit a great 
enlargement of the scojie of the jivoposed new canal, hut it, will also absolutely 
ensure the Chnj, tlio Raehna, and the Lower Bari Doahs against all possibility 
of failure of the rcihi supply even in the driest years. 'Ibis imporlant scheme 
will doubtless be carefully c.xamiiiecl by the Punjab officers in connection with 
the new proposals, to which it may giro an entirely new aspect. The fact that 
the future extensions of irrigation in Bikanir or Babnwalpur may depend on 
the construction of a storage woik in Kashmir, is a signal illustration of the 
width of view fiom which largo irrigation projects must now be regarded, and 
of the extent and character ot the investigations which they involve. 

30. To complete our remarks on this subject it may bo added that the waters 
of the Indus cannot ha utilized to any considerable degree for extensions of irriga- 
tion in the Doabs to the east. Tlie Indus could not he diverted unto the Jhelum 
at a point much higher than Khushab, except by means of a channel that would 
have to he carried through the Salt Range ; and the command that would he 
obtained from Khushab would he insulficient. The most piaeticable way of 
supplementing the cold weather supply of the Jhelum above Khushab «vonld 
appear to ho by storage in the AYnlar Lake, It, is doubtful whetlier the diversion 
of Indus w.ater into the Jhelum, at or below Khushab, would ever result in any 
extension of irrigation at all commensurate with the cost ; but the question can 
he considered with much greater advantage when the scheme for the irrigation 
of the Sind Sagar Doab is taken up. It may then ho found advisablo to make 
escape channels from tlie canal into tho Chenah, which maybe utilized when 
necessary for the diversion of surplus Indus water, to he picked up at a weir 
below the confluonco of the Jhelum and Chenah. 

40. tS'hnZ Sagar Canal . — The Sind Sagar Canal was first contemplated more 
than thirty years ago. when some preliminary surveys were made for the 
purpose of determining the feasibility and probable cost of drawing water from 
the Indus opposite Kalahagh, and delivering it into the Sind Sagar Doab — a 
wide expanse of desert in the Der.a Ismail Khan (now Mianwali) and Muzaffar- 
garh districts. The prospects of the scheme were not very favourable, and it has 
remained in abeyance in favour of the more promising schemes which have since 
been completed or proposed. The Eamine Commission of 1878-80 stated that it 
had been estimated that If million acres could ho irrigated annually by this 



■work'; bul tlie lato Chief Engineer, Irrigation Works, Punjab, n'lio had recently 
inspected portion of the area to he commanded, informed us that there are large 
tracts of thcEoab which will not repay cultivation, owing to tho pooiness of the 
soil and the prevalence, of sandliiils. Mr. Ward, of the Punjab Irrigation 
Department, has since been deputed to niakc a thorough reconnaissance of the 
wliolo tract, and determine the area that can he brought under cnltivatiou. 
He has recently submitted an interesting aiid valuable report, of rvliich a copy 
has been supplied to us, Mr. M'ard estimates that over 30 per cent, of tlic 
nhole area which the canal could command is covered by sandhills; but in one 
large block of 3,000 square miles on the western side of the tract the sandliills 
cover only 20 per cent, of the area. In lliis block the soil between the hills is 
generally of a loamy nature and seems to he suited for canal irrigation, although 
it is inferior to the average quality of soil in the tracts watered by the Chenab 
and Jh(dum Canals, and, certainly in the sandier parts, cultivation will he 
rinprofitahlc without a good supply of manure. Between this block on the 
west, and the Jhelnm and Chenab rh'crs on the east, there is another large 
block covering 5,000 square miles of Avhat Mr. Ward calls ‘'grazing lauds.’* 
Here the sandhills cover, on an average, o\er 3G per cent, of the surface, hut 
only 10 per cent, in one long and narrow strip of <100 square mile.s. Mi'. Ward 
excludes this strip of good land from hi-s first division, only because it li('s out- 
side of the comnacl area which would he irrigated hv the caual. Within this 
large block, if canal water is introduced at all, its chief use would ho to provide 
Avater for stock and the means of cultivaiing the narrow strips of good soil 
adjoining the drainage lines. It appo.ars that the southern portion of the 
wesleru block, or the IMnzafl'argnrh Thal^ could he brought under irrigation at 
a comparatively small cost hy means of an inundation canal taking otf from 
the Indus near Bliakkar ; and Mr. A7ai'd suggests tliat such a canal may be 
made in tlie first place, as a means of te-tiug the capacity of the Doab for irri- 
gation. Such a Avork Avould probably ho remnneratiA'c in itself, as it Avould he 
in eli’ect an extension of tlic Muzaffargarh .system of inundation canals ; but it 
would also he of great value as a nioan.s of asceriaining the profits that may 
ho ex{!ecled from cultivation in the Thnl if irrigation can he introduced, 
and of obtaining much useful information on many of the douhtfnl points 
wliich will have to he considered before Government commits itself to the 
construction of such a work as tho Sind Sagar Canal. For this reason wo 
think that, if such an experimental canal can be carried out at a moderate 
cost, it should he uudcitakeu as soon as may he convenient. But Ave cannot 
recommend that the Sind Sagar Canal itself should be put in hand, until tlio 
LoAA’cr Bari Doab Canal and its allied AA'orks arc approaching comj)lction. It is 
certain to he more costly and less remunerative than any other major Avork 
which has hitherto been constructed in the Punjab ; and, although every 
project for the cxten.sjon of irrigation into do.scrt tracts, and for tho consequent 
increase of the reserve food supplies of the country, is deserving of consideration, 
protection is not urgently required in tiiis tract, AvhicU is very sparsely popu- 
lated. Nevertheless we hope that it may he possible to undertake thisAvorka 
fcAV years hence, and so complete the great programme of perennial canals from 
the Punjab rivers which Avill not only protect the province from famine, hut 
also render it the most important granary of India. 

4j 1. Uxletisions of existing g^crennial canals . — "We have next to consider the 
possible extensions of existing perennial canals. We have shown, in the jn’cceding 
section of this chapter, how' much has been done during the hast ten years to 
develop the irrigating capacity of these AA'orks ; and wc have no doubt that this 
policy of extension Avill he continued Avithout interruption in future, until, it 
lias reached the utmost practicable limit. This limit will apjiarently have been 
nearly reached on the Bari Doab Canal, Avhen tho Avorlcs now’ in progress have 
been completed; hut some further extension may ho possible on the Swat 
Miver Canal. The Siilhnai cannot cITectively command a much larger area, 
and further extensions of irrig.-ition in tho Multan district Avill he cfiected by 
the proposed low’cv' Bari Doab Canal; Avhile future development of the Low'er 
Sohag and Para should he considered in connection Avitli tho Sutlej Valley 
scheme. Tliere remain tho Western Jumna and Sirhind Canals, which require 
special consideration, because any extensions which can he, made on those 
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canals will benefit Hobtak and Hissar, which, as we have already shown, are 
the two most insecure districts in the Punjab. 

42. Western Jumna Canal. OnrtaUment of cold loeather snp]}ly in certain 
tracts. — It has been shown, in the table in paragraph 17, that while the 
Western Jumna Canal irrigated only 693 villages in 1877-78, its waters supplied 
1,167 villages in 1897-98. There would appear to be little possibility of further 
extension, although there is a considerable scope in the Pohtak and Hissar 
districts for the utilization of any water that could be made available. Various 
suggestions have been made for increasing the supply, none of which has, 
however, been carefully worked out, so that we can only refer to them in 
general terms. The first of these involves the curtailment of the present 
supply to certain areas of the Karnal and Delhi districts, which ordinarily enjoy a 
favourable rainfall, and in which the spring level is sufficiently near the 
surface to allow of wells being constructed and worked with profit; and the 
diversion of the water thus economized to tracts which are in more urgent need 
of protection. 

43. Since the canal was re-aligned in 1880, the supply of water to indivi- 
dual villages of these two districts has already been very largely lestrioted by 
reducing the size of the village outlets, and by lengthening the intervals between 
the turns when the branches are opened in rotation during seasons of short 
supply ; but the restriction has been based upon considerations connected with 
the welfare of the villages themselves, wliich had suffered from the too profuse 
irrigation of excessive areas. The process, if carried out with judgment, is 
beneficial both to those from whom the water is taken and to those to whom it 
is given ; hut indications are not wanting that it has prohahly approached its 
limit. It is now proposed to go further, and to reduce the supply, not, as 
hitherto, on the ground that it is advisable to do so in the interests of the people 
whose supply is to be restricted, hut on the ground that the water is more 
urgently needed elsewhere. The specific proposal which was placed before us, 
and which has been supported not only by the Canal Officers, but by Mr. 
H. C. ITansbawe, late Commissioner of the Delhi Division, and by the Honour- 
able Mr. J, Wilson, Director of Land Settlements and Uecords, is, following the 
practice already in force in the upper parts of the Bari Doab Canal, to close 
most of the distributaries on the Delhi Branch fi’om the loth October for the 
rahi months, opening them again for ten days only in November. This would 
probably release about 300 cusecs during the raVi, which might be utilized to 
irrigate some 45,000 acres elsewhere. It is recognized that the complete 
withdrawal of irrigation during the y’aii season may affect the crops injuriously, 
and that it may he necessary to supplement the diminished supply from the 
canal by the construction of wells throughout the area affected. But it is 
proposed to introduce the change only upon those distributaries where the 
spring level is within 16 feet of the surface, and where, therefore, the construc- 
tion of wells is easy ; and it is urged that the water is more needed, and could 
be used to greater profit, in drier tracts where irrigation is more constantly and 
more urgently required, where there is always less rainfall, and where the 
spring level in wells is not within a workable distance from the ground level. 

44. On the other hand, it must he remembered that the irrigation which it is 
proposed to restrict dates back some sixty years or more, during which period 
canal water has been freely supplied, and that the agricultural economy of the 
villages has gradually adapted itself to these conditions. The old wells have fallen 
in ; the bullocks necessary to work them have disappeared ; the density of the 
population has increased, and with it that subdivision of holdings which is one of 
the most effective obstacles to irrigation from wells; the leading staples have 
changed, and with them the whole course of agricultural practice. The people 
of the tract in question rely largely upon the cultivation of sugarcane, not 
only for the payment of the Government revenue, which can always be reduced, 
but also for their own subsistence ; and if, as some contend, the withdrawal of 
canal water early in November would cause injury to sugarcane, the number of 
-Wells which would be required to take the place of the canal in the large area 
under cane , would undoubtedly be very great. It is urged that it is unlikely 
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that the people would construct them unless Government supplied the funds, - 
in which case the cost would he prohibitive ; that they would attempt to 
struggle on without them until their resources had become so seriously crippled 
that the means of construction would no longer ho forthcoming ; and that, even 
if the wells were constructed, the fall in the spring level, which would inevitably 
follow so large a reduction of canal irrigation, would shortly leave them useless. 

46. We fully recognize that the tracts to which it is proposed to transfer 
the water are far more urgently in need of that protection which canal water 
affords, than are those from which it is proposed to withdraw it; and if it were 
a question of initial distribution, we should unhesitatingly support the proposal. 
But if the withdrawal of the water is to inflict substantial and permanent 
injury upon people who have enjoyed it for two generations, it would clearly 
not be right to withdraw it, merely in order to take it to another tract which 
is more urgently in need of protection. We do not feel that the information at 
our disposal is sufficiently complete to justify us in expressing a final opinion on 
the merits of this proposal ; but until it has been examined and recommended 
by the highest revenue authority in the Province and by the Local Government, 
we are unable to assume that any considerable portion of the cold-weather 
supply hitherto assigned to the Delhi Branch can be regarded as available for 
diversion to Hissar. 

46. Stippl€7nentarij supplies from the Jumna.— A. second suggestion which 
has been made is the construction of subsidiary head-works at some suitable 
poiut on the Jumna, such as Panipat, from which a supplementary supply 
might be drawn during the hharif for the extension of irrigation into Rohtak 
and Hissar. The proposal appears never to have been seriously considered, hut 
we find that the Jumna differs from all the other Punjab rivers in the short 
duration of its flood supply. It is doubtful whether a supplemeutary supply 
would be available for more than two months in the year, and this would be of 
little use. The present authorized maximum supply in the canal is 6,400 
cusses, and it has been stated that this might be increased to 7,000, but that 
the additional supply of only 600 cusecs would not, as a rule, be available 
before the 16th June or after the 25th September. If, as seems probable, the 
main canal can be made to carry this extra supply, it would be better to take 
it in at the present head of the canal. The possibility of doing this deserves 
consideration ; but the cost of, and objections to, a subsidiary head would, as 
compared with the extra supply that could he obtained, he so great that the 
matter is not worth further examination. 

47. Beduction of the Eastern Jumna OanaVs share of the 8up>ply in the 
river . — A third suggestion which has been made is the reduction of the Eastern 
Jumna Canal’s share uf the cold- weather supply in the Jumna. During the last 
forty or fifty years, the supply has been distributed between the Western and 
Eastern Jumna Canals in the proportion of two to one. If the Eastern Jumna 
share is in excess of requirements, the surplus is passed on to the Agra Canal. 
This arrangement, which has been agreed to by the two Local Governments con- 
cerned, is of such long standing that we hesitate to propose any modifioation 
of it. Although it may he admitted that the necessity for irrigation in the 
southern districts of the Punjab is greater than in the tracts that might he 
served by any possible extension of the Eastern Jumna Canal, we have found 
that the Agra Canal depends for its cold-weather supply ou the surplus not 
only of the Eastern Jumna hut also of the Ganges Canal, which is passed 
into it via the Hindun. Recent extensions of the Ganges Canal, such as, the 
Eatehpur Branch and the Mat Branch extensions, will tend to reduce in future 
the surplus which has hitherto been availablo from this source, and there have 
also been considerable extensions on the Agra Canal itself. We are satisfied 
that under present conditions no reduction of the Eastern Jumna share could he 
made which would be sufficient to permit any considerable extension of the 
branches of the Western Jumna Canal. ,On the whole, therefore, we are un- 
willing to .recommend any alteration . of the, existing time-honoured arrange- 
ment. or to deprive the United Provinces of the incentive to economy in 
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distribution -wbicliis ofTorded by the possibility of utilizing mother parts of the 
pi'OV'incc the water which may be saved, 

48. In paragraph 521 we, however, malco a suggestion which if carried 
out would rendor it' possible to divert into the Western Jumna not merely 
a small fraction, but nearly two -thirds, of the cold-weal her supply which 
is BOW taken into the Eastern Jumna Canal. The suggestion is that the 
Eastern Jumna Canal should he fed from Ihe Ganges, the sup]dy in which 
would be supplemented by water to be drawn from the Sardali river. If this 
scheme, w'hich has many other points to recommend it, could be canned out, the 
canal irrigated area in Rohtak and Hissar could be increased by 60,0o0 or 
80,000 acres. The value of a project by which such results may be attained 
in these districts, will be very inadequately represented by the direct monetary 
return. 

J9. Storage loorks and ^^uddling of canal channels . — Two other suggestions 
may he noted for increasing the cold-weather supply of the Western Jumna and 
other canals ; the construction of storage reservoirs in the hills ; and the puddling 
of the canal channels and village water-courses. The Jumna has never, 'irc 
believe, been examined for sites for storage works ; but the slope in the river bed is so 
great that we do not think it at all probable that reservoirs of the capacity required 
could be constructed, except at a prohibitive cost, and there would then he 
great danger of their filling up with boulders and shingle. The question of 
channel puddliug appears to us, however, to deserve careful consideration. It is 
well known that only a small percentage of the water entering the head of a canal 
is actually delivered on the fields ; and many estimates have been made of the 
losses in main canals and branches, in clistvibntavies, and in village water-courses. 
We understand that there are soveral sections of tho Western Jumna Canal and 
its branches in which heavy loss by percolation or absorption is known to occur, 
and is evidenced by the height of the spring level and, in some cases, even by 
the palpable water-logging of adjacent lands. A double benefit would be gained 
if this could be prevented and the water now lost by percolation utilized for 
extensions of irrigation. The objections to channel puddling are that the process 
is very expensive, that it can only be carried out intermittently dm’iug closures, 
and that it is difficult to judge of the utility or effectiveness of such work 
until it has been carried out on a very extensive scale. Much might, however, 
be done if money and the best professional skill were made available for conclu- 
sive experiments. The first point is to ascertain by repeated observations, care- 
fully devised ad hoc, the actual loss by absorption in a given length of channel, 
and the effect on spring levels in the vicinit 3 ^ Sections in this length should 
then be puddled as opportunity offers, and tho observations repeated as each 
section is completed. In this way it will be possible to obtain a quantitative 
idea of the value of puddling, which may justify future expenditure on a 
scale that may at present seem prohibitive, although it would possibly be 
really remunerative. The long closures of the Delhi Branch would render this 
an ideal channel for such purposes ; and we would recommend that the reach in 
which loss by percolation is knowm to be most serious should be placed under 
observation and subsequently puddled as an experiment. It is indeed possible 
that the next great step to be taken in the development of the canals ot 
Northern India, may be in this direction; and that their efficiency may be very 
largely increased by reducing the great loss that now occurs by percolation. 

50. Some interesting evidence on this point has been laid before us by 
Mr. Kennedy, Superintending Engineer, Punjab, who has recently retiumed 
from a tour in the United States, undertaken with the object of inspecting 
the principal irrigation works in the Western States, where it is said that great 
efforts axe made to minimize the loss by percolation in canals and water-comses ; 
many miles of distributary channels being lined by their proprietors either 
with masomy or wdth a cement 23laster, particularly in the case of orchard irriga- 
tion. Mr. Kennedy is of opinion that the lining of channels should begin with 
the water-courses or smaller distributaries ; and he has adduced calculations, based 
on observations made by him many years ago, to show that a greater saving of 
loss by percolation will be effected by a given exjienditure if the outlay is incurred 
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on a number of small channels, than if it were spent in lining a main canal. 
The available data are too scanty 1o justify any definite conclusion, but it is 
certain that in India the lining of private water-courses would have to be 
under! alcen by the State, and that the subsequent maintenance of thousands of 
miles of village channels would be extremely costly and difficult. On this 
account wo think that attention should first be directed to those sections of 
Government channels in which the loss by percolation is bnown or believed to be 
most considerable. At the same time we strongly recommend that systematic 
observations be made, on a considerable scale, of the loss by percolation in channels 
of all sizes and classes ; and that, when this has been determined, money should 
be freely allotted for the experimental lining of ntany of them, for the purpose 
of determining the most effective and economical form of lining, and the saving 
of water that may be effected thereby. Such experiments may be most advan- 
tageously carried out on The finest orn Jumna and Sirhind Canals, on each of 
which there is a wide field for the utilization of whatever water may be saved. 
There is every reason to bcheve that on these canals the expenditure would be 
reproductive. 

51. JExte) 2 sions of the Sirhind Caned. — Tlie Sirhind Canal area admits of 
extension in two directions. Distributaries from the British branches might be 
extended into the long belt of land in the Ludhiana and Pirozpur districts, 
between the present boundary of irrigation and the edge of the Sutlej hhadir', 
but protection is not m-gently required in this tract, and the supply to these 
branches is not in excess of present requirements. A great part of this area 
wonld be commanded by tho canal on the left bank of the Sutlej, referred 
to in paragraph 35, if ihis is over constructed. A small ]iortion of the Hissar 
district can be commanded from the iSTative States’ branches, but the distribution 
on these branches, except as between State and State, is not under the control 
of the Punjab Irrigation Department. Mr. Parrant, who has been for five years 
the State .Engineer in charge of the Patiala Canals, has given evidence to the 
efllect that the Native State’s share of the canal supply, to which it is entitled 
under the terms of the Canal Agreement, is fully utilized in the rahi, but has 
always been in excess of requirements during the Jeharif, exeept in the famine 
year of 1899 when every drop was used. 

52. Limits to possible extensions from the TT'^csteo'n Jumna and Sirhind 
Canals into famine districts. — It seems doubtful whether it will, at any rate for 
some years to come, be possible by any practical measures to increase the area 
under irrigation from the 'Westei-n Jumna and Sirhind Canals in the Eohtak 
and Hissar districts by more than about 60,000 acres, which, however valuable, 
will be quite insufficient to afford complete j^rotection against famine. In the 
southern ‘ parts of these districts the ground rises towards the Eajputana high- 
lands, and cannot be commanded by any Punjab Canal. This high tract in- 
cludes portions of Jind and Patiala territoiy to which also there is no hope 
of extending canal irrigation. 

63. Extensions of inundation canals. — We have already shown how little 
has been done to extend or develop irrigation on these canals ; and we have also 
had evidence to show Iioav much could be done both by adding new canals 
to existing systems, and by carrying out improvements of the kind indicated in 
paragraph 30, if funds could be more liber.ally j^rovided for the purpose. 
The present system of distribution is unscientific in tbe extreme, and wasteful 
both of water and of the labour of the people. The canals were for the most 
part made in tbe first instance without professional advice, and, as we have 
shown, want of funds has prevented any improvement save of the smallest and 
most unsystematic nature. Itcgard must, however, be paid to the extension of 
cultivation ; the increase of population ; the rise in the value of agricultural pro- 
duce ; and the fact that the abstraction of a constantly increasing portion of the 
supply for new canals, perennial and inundation, has made and will continue 
to make it more and more difficult to maintain the early flow whieh is so 
important to valuable crops such as indigo, .and the late flow whieh is absolutely 
essential to rabi cultivation. All these facts imperatively call for a systematic 
yemodelling’, of' the maehinery of distribution, which will result in economy 
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of -water, the saving of lahotu’, a more regular and certain supply, increased 
protection against flooding, the extension of cultivation and increase of revenue 
by the command of nevr areas, and the enhancement of revenue on existing 
cultivation which gi’cater security uill render possible. If the proposals for a 
Sutlej Valley Canals project are favourably entertained, the Upper and Loiver 
Sutleii Inxmdation Canals -vrould he remodelled in connection with that scheme ; 
hut if the scheme is not taken up, a great deal can he done to improve them as 
they stand. Improvements on the Shahpur Imperial Canals will probably take 
the form of connecting them with the Jhelum Canal system. As regards the 
other inxmdation canals— the Lower Chenah, the Muzatfargarh, and the Indus- 
all of which take off from either the Chenah or the Indus, we do not think that 
it -will be necessary for many years, if ever, to consider the question of connect- 
ing them with weirs across these rivers. ' The cost and difficulties would be too 
great and the field for extensions too small. But we are of opinion tliat the 
efficiency of each of these systems can be immensely improved and extended, at 
a very moderate cost, on the lines indicated in paragraph 30. 

64. Ne^l> provincial irrigation worJes . — So far we have been considering 
possible extensions of ui’igation works which under present aiTangements would 
be classed as Imperial. There is, however, scope m many districts for smaller 
irrigation xvorlts, wliich, whether constructed by the L’rigation department or 
not, would probably be managed after completion by the District Officer, and 
would ordinarily be undertaken as provincial works. The proposals for works 
of this kind which have come to our notice are not very numerous ; but the 
scantiness of the progi’amme appears to be due, not to the narrowness of the 
field for such works, hut rather to the want of funds, and of a suitable and 
clearly-defined policy in financing works for the extension of irrigation. Wc 
understand that under the provincial settlement the whole of the direct revenue 
from provincial irrigation works has been assigned to the province ; that it 
was estimated that this would exceed the cost of maintaining the works by 
Es. 46,000 per annum, which would be available for the construction of new 
works ; but that this surplus has not been available for the purpose, owing 
to the demands for plague and famine expenditure. 

55. One of the most important schemes that have been brought to our 
notice is the Hazar Khanx branch of the Kabul Elver Canal, which is estimated 
to irrigate 11,000 acres of land in the Peshawar distiict and to fulfil the con- 
ditions of a productive work. Ibis promising scheme has been held in abeyance 
for the past five or six years solely for want of funds, but we learn that it has 
been sanctioned since oxu' visit to the Pmxjab. Another project is that 
^^or a new inundation canal in Dera Ismail Khan, which, it is anticipated, 
would irrigate 84,000 or 54,000 acres, according to the line ultimately 
adopted. The cost of the preliminary surveys was estimated in 1900 at 
Es. 18,000, which, under present arrangements, woxxld be chargeable to prorin- 
cial revenues. The funds could not bo provided by the Provincial Government, 
nor by the District Board — an alternative which appears to have been consi- 
dered ; and eventually an application was made to the Government of India for 
a contribution towards the cost of the survey from Imperial revenues, on the 
ground of the political advantages anticipated from the construction of the 
canal. The application was negatived, as the Government of India did not 
consider that the political advantages were sufficient to justify a contribution 
from Imperial revenues xmder the existing pro-vincial settlement. We were 
informed that an allotment of Es. 18,000 was subsequently made by the Local 
Government in 1901-02, and that the surveys were to have been carried out 
last cold weather. We refer to this merely as an instance of the difficulty in pre- 
paring extensive programmes for new provincial irrigation works. It is not 
onliy that fxmds cannot be foxmd for the surveys, but there is also little induce- 
ment to xmdertake surveys when it is realized that fxmds will not be available 
for the prosecution bf the works, however promising they may be. Many other 
proposals for smaU provincial n orks have recently been xmder consideration, 
some of which have been abandoned under the ad-vice of the Irrigation officers, 
while others are in abeyance pending further sxnveys or inquiries, or for -want 
of funds. Among these may be mentioned the Kala Canal to irrigate 10,000 
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acres in the Jlielum district ; an extension at the cost of proyincial revemies of 
the Shah Nalu’ Canal to irrigate ahont 1,000 acres in the Hoshiarpur district'; 
the Ujh Hirer Canal in the Gurdaspnr district, the prospects of Tvhich appear 
to he rery uncertain ; a canal from the right bank of the Indus at Pihur, which 
would protect a])out 40 Tillages in the Peshawar district, and a new inundation 
canal in the Pirozpur district which would irrigate about 34,000 acres annually. 
The first and last of these works appear to be the most promising. 

66. The Jalalpiir Canal and necessity for similar worJes. — There is one 
other work to be mentioned— the Jalalpiir Inundation Canal, to take off from 
the right banlc of the .Thelum below the canal head-works, and irrigate annually 
18,000 acres in the Pind Dadan tahsil of the Jhelum district.' This canal 
was commenced as a famine relief work in 1900, but the value of the work done 
did not amount to Rs. 28,000, against an estimate of Rs. 4,08,458 as the dhect 
capital cost of the works, including establishment. It is anticipated that the 
net revenue will yield a return of about three per cent, on the capital cost, and 
we were told that the Local Government bad recommended its completion. 
We have since heard with satisfaction that the Government of India have 
recently made a)i assigiuncnt to the provmce for its completion as a provincial 
work, to be included in the Shahpm’ Provincial Canals’ system. The completion 
of this work appears to us to be very desirable, not so much on account of the 
expenditure already incurred, which is small in proportion to the total cost, but 
because we think tliat the construction of small inundation canals of this class 
should be encouraged, even if they wiU not fulfil all the conditions of a pro- 
ductive work. We invite attention to the note by the Hon’ble Mr. Wilson on 
the ‘ Imgation of the Hiver Valleys in the Punjab,’ in which the importance of 
devoting more attention to the maintenance of irrigation is very forcibly insisted 
on. As far as existing Government inundation canals are concerned, we have 
ah'eady recommended the adoption of a more active policy of extension and im- 
provement than has been followed in the past. We have also shown that the 
policy of extending irrigation from the high level perennial canals into the 
river valleys is now being followed on the Chenab Canal ; and it may be added 
that similar extensions are contemplated from the Jhelum and proposed Lower 
Bari Doab Canals. There are, however, in the river valleys, large areas which 
cannot receive irrigation from existing inundation canals, or from any exten- 
sions of the perennial canals. The cultivation of these areas, which has always 
been precarious, has depended mainly on river spills or on small private canals 
assisted by weUs ; and there is, no doubt, reason to believe that the opening of 
the perennial canals and the development of the larger inundation canals have 
directly impaired the simple means of irrigation hitherto available. The diffi- 
culties of the owners have also no doubt, in some cases, been increased by the 
colonization of the adjacent waste lands, which has drawn away their tenants 
and their labourers, and reduced the area available for pasture. We think 
that there must be a wide field for the extension of small inundation canals in 
these tracts, which has not hitherto been sufficiently examined, partly owing to 
want of funds and establishment, and partly because small works of this kind 
are likely to prove less remunerative than the more important schemes'. 
There appears to us to be a strong case for the construction of works of this 
kind, even though, as in the case of the Jalalpur Oanal, they may not be 
considered likely to prove directly remunerative. We recommend that money 
and establishment should be provided for them. But we do not think it neces- 
sary, in the absence of any detailed information as to what can be done, to 
support the proposal which has been made that ten lakbs of rupees, or some 
other definite sum, should be devoted to the purpose ; althougb we have made 
proposals in another chapter which will facilitate the financing of protective 
irrigation works of all kinds. 

57. Drainage loorhs in TJmballa and Karnal districts. — We have now 
dealt with all the proposals that have come before us for the extension of 'irri- 
gation by means of Government works. Our attention has, however, been 
urgently invited to the problem afforded by the area of closed drainage which 
lies to the west of the watershed between the Jumna and the Sutlej. Here 
the waters brought down hy hill-streams from the Himalayas spread themselves 
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in times of flood over an immense area of fertile' soil, ' subjeet only to 
such control as can be exercised by the rude hands that the villagers construet. 
The crops are vrholly dependent on inundation, which fails them in a year 
of drought. But indiscriminate flooding produces terrible effects upon the 
health of the people, and' the grounds for interference are at least as much 
sanitary as famine-protective. We have little doubt that improvement from the 
former point of view is feasible. But the feasibility of any regulated system 
of irrigation seems more than doubtful. The water would he available only in 
years of copious rainfall, and any regulation would almost certainly deprive 
some villages of flood water upon which their crops depend, without giving 
them anything in its place. The problem, is still further complicated by the 
fact that the flood water flows on into the territory of Native States who have a 
vested interest in it. At the same ti»ne the position which was put before 
us of the condition of the villagers is so deplorable that we recommend that 
the survey of the tract he completed, and projects prepared to remedy the 
evil as far as practicable. It seems improbable that the works will ever ’yield 
interest on their cost. But the Patiala State and the district of Hissar, parts 
of which are peculiarly exposed to famine, and in which it is difficult to find 
suitable relief works, lie within a reasonable distance and would fumisli the 
requisite labour on the next occurrence of famine. We hope, however, that 
it may he practicable to do something for the improvement of this tract, without 
waiting for the recurrence of an opportunity for the employment of relief 
labour. 

(fr). — Frivafe irrigation loorl'S. 

68. District Irrigation IForIcs, Firozpnr Oonnis . — In this section we pro- 
pose to consider first District Irrigation Works, which, although not strictly 
private works, do not belong to Government; many of them indeed are. in 
the nature of private works which have been taken over or financially 
assisted by the District Boards. The most ' important worlcs of this kind in 
tho Pimjab are the Firozpur District Canals to which reference has already 
been made. In 1874 Colonel L. T. H. Grey, C.S.I. (now Superintendent of 
the Bahawalpm’ State), while Deputy Commissioner of Piro^pur, succeeded in 
inducing the cultivators on tho loft bank of the .Sutlej to combine in the 
construction of ten inundation canals, Avithout any pecuniary help from Gov- 
ernment ; and later, in 1883-84, Avldle Commissioner of the Hissar Division, 
he had three canals constructed in the same manner in the Fazilka talisil. 
The total length of these canals is about 600 miles, and tho area irrigated 
annually averages about 160,000 acres, hut amounted to 260,000 acres in 
1900-01. The canals wove originally excavated by labour supplied by the 
owners interested ; and the burden of keeping them in repair and clear of silt 
is laid on tho cultivator, who contributes either his personal labour or a money 
payment in proportion to tho area he irrigates ; a small additional cess, of about 
4 annas per acre, being levied to cover tho cost of establishment or of any 
masonry works requiring skilled labour. The Firozpur District Board has 
granted liberal loans to the Canal Fund, without interest, when required for 
purposes of extension ; hnt tho canals arc under the control of the 'Deputy 
Commission' -r, and are practically administered by Bai Bahadur Maya Dass, 
Extra Assistant Commissioner, who has managed them AA’ith great ability for 
nineteen years. The system appears to ho both popular and economical, wliile 
it is of value in affording to some extent an instance of local self-government. 
It is, however, admitted by Colonel Grey himself, and by others who appre- 
ciate the system, that it would he impossible to repeat in the present day the 
methods by which canals were conskucted 30 years ago. Even in Firozpur it 
is doubtful Avhe'thor the present system can be continued indefinitely, though Ave 
hope that it will not he interfered with as long as it is efficiently worked. 

69. Gurgaon Irrigation fFos’A’s.— The next district works to he referred to 
are the hands and tanks in the Gurgaon district, in a tract covered by offshoots 
from the Aravalli hills. The primary object of these works is the protection of 
cultivated areas from floods, although the water held up is used to a somewhat 
limited extent for irrigation, wliile tho satm'ated soil above the hands is soAvn 
with rahi crops. The action of tlie hands in raising the level and maintaining 
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tliG’ supply of water in the Avells below tliom is also of considerable value. 
But the works can scarcely be held to possess much protective value against 
drought, since, when the rains fail, the amount of ^vator retained is very greatly 
diminished- Such quantity as is then available is, however, of special value, 
more particularly owing to its action on the adjoining Avells. Much remains 
to be done, partly in tlie sbaj)o of new Avorks of a similar nature, but perhaps 
still more in the shape of improvements to existing works, in order to render 
the protection afforded by them more certain and complete ; and especially in 
order to allow by means of sluices and regulators more of the Avater held up 
to be utilized for direct irrigation. The G-urgaon dams were originally under 
the Public Works Department, but they were transferred to the manage* 
ment of the district authorities at the last settlement. The works fell for a 
time into grievous disrepair. Of late year’s, hoAA'evcr, much has been done to 
restore them ; although, as usual in the case of management by local bodies, 
OAving to the necessary funds not being available, it has been foAind impossible 
to carry out improvements and extensions Avbicb, in some cases at least, would 
have proved directly profitable. The management, which is in the hands of 
the Dej)uty Commissioner assisted by the District Engineer, seems at present 
to be exceedingly efficient. But its efficacy depends on personal considerations ; 
and some day or other it vill almost ceiiiainly become advisable to place the 
works once more rmder the control of the Irrigatiorr Department. We consider 
that this obangc should bo made at once and Avithout hesitation, if ever there 
is reason to believe that the prescirt cflicicrrt management Avili no longer be 
maintained ; lest neglect should result in injrrry Avliicb it will be difficult and 
costly to repair. But, Avbatever the agency that may be employed, we agree 
with the opinion, expressed by the late Commissioner of the Delhi Division, 
that it is impossible that much can be done by District Funds for works of this 
class ; and that funds for all the new AA'orks that may be proposed should bo 
found by GoA'crnment, a certain number of AA'orks being reserved in the relief 
Avork programmes for execution in times of famine. 

60. Oi/ier District h'l'igatioii fVorles. — Other cases of District Drigatiou 
Works have come to our notice. The Karnal District Board has constructed, 
the Sarusti Canal, A\'hich may itself prove a profitable AVork ; hut it is one 
Avhich for many reasons a District Board should not have been called on to take 
up. The Montgomery District Board is responsible for the upkeej) of district 
canals Avhich it is unable to maintain in a state of efficiency ; and in other 
districts, money has been frittered aAvay on immature schemes, Avhich have had 
to bo abandoned as soon as it Avas realized that they Avould involve a greater 
risk or greater expenditure than the Boards could properly incur. 

61, Connection of District Boards loith irrigation xoorhs, — We do not 
consider it generally dcshahle that District Boards in the Punjab should under- 
take the construction of revenue-earning irrigation Avorks. They can seldom 
undertake those Avorks in the hope of maliing them remunerative, because the 
land revenue that depends on or may be created by them is not a district asset. 
This is a difficulty which has been brought prominently to our notice in connec- 
tion Avith the district expenditure on the Gurgaon hands. District Boards 
do not undertake works of this kind in other provinces ; and, in tbo few cases in 
Avdiich they have done so in the Punjab, the real reason appears to have been 
that an energetic Deputy Commissioner had desired to caiwy out irrigation 
Avorks for Avhich there would he some difficulty in obtaining money from 
Imperial or Provincial funds. The Avorks have been financed by the District 
Board, hut are really managed by the Deputy Commissioner and the District 
Engineer, or, as in the case of the Pirozpur Canals, the Superintendent of Driga- 
tion. We think it would be better if neAV Avorlcs of this class Avere sanctioned 
as minor works, Provincial or Imperial, as the case may bo. This Avould not 
necessarily aficct the management of the Avorks Avhen completed, as there are 
several instances of important minor works remaining under tbe management 
of the Deputy Commissioner. The Pirozpur Canals cannot he regarded as an 
instance of successful district irrigation work ; for, as already shoAVu, they are 
not district Avorks at all, hut Avorks, made by a combination of private individuals, 
which have received some financial assistance from the. District Board, and over 
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tlie management of wliicli the Deputy Oommissiouoi* exercises ex-officio eerfcain 
powers of control. We have heard of other cases in which comhinatious of 
landowners to carry out irrigation or agricultural Nrorks hare received 
financial assistance or encouragement from the District Board. We have no 
objection to urge against such a practice, which may often be very commend- 
able so long as vested interests arc not allowed to grou' up to cause future 
embarrassment to Government But there is a great difference between occa- 
sional gi’ants-in-aid to local associations which involve no further liabilities, and 
the raising of district loans for the construction of irrigation works to be 
worked as commercial undertakings. 

G2. Private irrigation toorJes. Inundation —Private irrigation 

vmrks in tlie Punjab other than wells may he divided into two classes : private 
inundation canals, such as are still to he found in the valleys of the great rivers ; 
and private works for tho utilization and distribution of hill-streams. Works 
of the former class have generally been constructed in the first instance by 
wealthy and influential riA'-erain landowners, who may liavc^rcceivcd a grant of 
land from Governineut on the understanding that a canal would ho made. 
Where the landowner has acted fairly and generously hy his tenants, and where 
there were no engineoring difficulties to he encountered, these canals haA^c for a 
time worked satisfactorily. Under such conditions, we recognize tliatthcro may bo 
distinct adA’antages in their control hy their oAvners ; and that the cultivators may 
prefer the easier or more clastic regime of one of their OAvn nationality, to tho 
more rigid rules of the British GoA'crnment. But it has been fomid tliat tho 
system lacks continuity : on tlic death of the original oAA'nc}’ his property may 
become sub-divided ; there is thou divided control which is often further Aveak- 
eued by family quarrels ; the land may ebango bands ; ncAA' owners may act 
tyrannically toAvards tho tenants ; and frequent changes in the course of the I’iver 
may necessitate the reconstruction of parts of the AA'orks. Sooner or later Gov- 
ernment is asked to take over the Avork, and it eventually becomes absorbed in one 
of the Government systems. The only important private inimdation canals 
Avhich arc noAV working efTcctivoly, are tliosc in the Sbahpur district, several of 
-which arc at present satisfactorily managed l)y their oAvners, Wc consider that 
Government should not otTer any obstruction to the construction of inundation 
canals by private landowners in their own lands, and under suitable conditions, 
the main object of Avbicb AA'oiild be to preAmot the groAArth of A'csted interests 
which might seriously liampor the introduction hy Governmeut of a more ex- 
tensive and efficient scheme of irrigation, Exj)ericncc, boAVOA’’cr, shows that 
sooner or later Governinent Avill baA'c to assume charge of such AA'orlcs ; and Ave 
think that it will generally be better to undertake them as GoA'crnmout works 
from the beginning, on as extensh'^c a scale as may be practicable, and as part 
of a wcll-cousidered scheme. 

63. Private irrigation ivories in hill districts. — The ease of piUA'^ato irriga- 
tion Avorks in the montane and sub -montane districts, for the utilization of bill- 
streams, is very dilTerent. The maintenance of these works and the proper 
distribution of the supply is a much simpler question tlian on immdation 
canals, and the people have been tlioroughly accustomed during many genera- 
tions to their management, W c liaA'c bad interesting evidence regarding Avorks 
of this class in the Peshawar and Dera Ismail Khan districts. The people are 
tbomselves voiy willing, and CAmn eager, to imin’ove and extend these Avorks, 
and to take loans from Government for the purpose. Their collective protcctiA''e 
value is considerable ; and we tliiuk that Government should be prepared not 
only to assist with talcavi advances, but also to give liberal gi*ants-in-aid 
towards any improvement Avbiob will baA'e the eScct of increasing tho pro- 
tected and reA''enue-payiug area, or to guarantee the oAvners for a long term 
against an enhancement of assessment. Departmental advice and assistance may 
also be required, when a work of more than ordinary impoidance is proposed, 
and should bo freely given. But it should never be contemplated to bring these 
works under departmental management. They are essentially private works 
which the people can manage themselves under their simple system of self- 
government, any disputes or difficulties that may arise being referred to the 
Civil officers. In order that such disputes may be dealt Avitb satisfactorily, 
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rights in water should bo as carefully recorded at settlement as rights in 
land. We have been told of one frontier district which has come under 
regular settlement, in which it is said that no such record exists. The 
works which appear to be most required are long low dams across the beds of 
the streams as they debouch from the lulls, so as to form, imt storage reservoirs, 
but distributary basins by which the flood waters can be drawn off into a 
radiating sj^stem of distributaries. Tlierc is apparently scope for small works of 
the same kind in the Umballa, Hoshiarpur, Jhclum, and Gujerat districts. 

61. Area irrigated hy pricale irrigation toorhs other than loells. — The 
collective importance of private irrigation works, other than wells, is indicated 
by the fact that during the famine year of 1899-1900 they irrigated 989,000 
acres, or nearly 9 per cent, of the total area of inigation in the province from 
all sources, including wells. Wo have not found it possible to distribute this 
area' correctly between the various classes of works, but the following distribu- 
tion is approximately correct : — 

Acres. 

District Iirig.ilion works ....... 116,000 

Inundation c.inals ........ 90,000 

Hill streams, ibils, etc. . . . . . . . 783,000 

In the three disfr'icts, KangTa, Peshawar, tind Banuu, 486,000 acres were 
irrigated by private canals, 

65. Royalty and legislation. — Wc think that it is in ijrinciifle inexpe- 
dient to levy royalty on water in any tract in which the staple crops are insecure 
in the absence of irrigation ; and that, if such a charge is thought advisable in 
order to keep alive the right of Government in its water, the rate should be 
nominal. It is obviously to the advantage of Government and the people to 
have the water utilized for protective inir])oscs. In the Punjab wc under- 
stand that no charge is made except in the Shah})ur and Firozpur districts, and 
that ill both of these districts the charge is a nominal one of a few annas per acre. 
We may add that the construction, extension, and management of private 
canals is attended with many diflicullics which can only be satisfactorily removed 
by legislation. Wc will not refer to them more particularly, as wc under- 
stand that a Minor Canals Bill, which has been devised to meet all the require- 
ments of the case, is now under the consideration of the Local Government. 

-66. Wells.— In the first section of this chapter (paragraph 3) wc have 
divided the provuico into three distinct tracts ; the impoitaucc of well-irriga- 
tion in the agricultural economy of each tract during tlie famine year of 
1899-1900 is shown below : — 
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1,330,000 


77 

„ B . 
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2,903,000 


31 

» c . 

• 

t • 

• 

5,303,000 

2,227,000 

42 



Totai. 

• 

0,536,000 

4^55,000 

44 


The figiu’es in Tract A do not include the Simla and ICangra districts, 
in which there is no well-iirigation. In the three hill districts in this tract, 
Elohat, Bannu, and Hazara, the well-irrigation is also inconsiderable, amount- 
ing to little over 3 per cent, of the total irrigated area ; and if these are 
excluded, the percentage for the remaining districts, Itawalpindi, Hoshiarpur, 
Sialkot, and JuUundm’, is 94, In the last two districts there is practically no 
irrigation except from wells. The figures for Tract B are affected by the 
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recent extensions of irrigation from the Clicnab Canal into the Jhang Bm'. If 
this district bo excluded} the percentage for Tract B becomes 41. ^ ^ In 
Muzatfargarh oily 14 per cent of the irrigate d area is by Avells. ■Well-irriga- 
tion is general tliroughout Traet 0. In Jhclum practically the Avholc, in 
Umballa 77 per cent., and in Hissar only 4 per cent, of the irrigated area is 
under wcUs. In Peshawar and Eirozpur the percentages are 18 and 22, 
respectively. In all other districts from one quarter to three quarters of the 
irrigation is from wells. 


67- Brogress in well coustrnction ditring thcpasl ten years . — The following 
statement shon's the progress made in the construction of wells during tlio la^ 
decade : — 



NU3IBEn or WELLS 

IN usr. 

Area of crojis 
matured b 3 ’ 

« oll-irri- 
!;ati'on. 

AvEUAQF. ABEi or CEOI’B 
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1899-1900. 

1889-911 

219,940 

42,660 

262,600 

3,950,427 



1890-91 

222,217 

40,716 

262,933 

3,S22„323 



1891-92 

232,644 

40,254 

272,898 

3,695,883 

14 


1892-93 

232,768 


270,924 

3,428,708 

• * • 


1893-94 

243,377 

35,5b 1 

278,938 

3,440,672 

*t • 


1891-95 

248, 3Sn 
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277,863 
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1895-90 

258,137 

31,143 

287,260 

3,730,789 



1896-97 

2o8,852 

262,358 

46,697 

305,549 

4,006,984 

• • • 


1897-98 

39,288 

301,646 

8,970,518 

• • » 


1898-99 

266,519 

42,357 

308,876 

3,956,902 

• • » 


1899-1900 . 

274,851 

73,859 

348,710 

4,154,598 

• • • 

12 
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as compared with 

-f54,9U 

» 

- 

+ 31,199 

+ 86,110 

+ 195,171 

» • t 


- 1889-00. 








Substantial progress has been made in the coustrnction of masonry wells. 
Thoir number has increased from 219,940 in 1880-90 to 274,851 in 1899-190.0, 
or at the average rate of 5,491 per annum. Tcmporaiy or imstcincd wells have 
also increased from 42,600 to 73,859 ; but almost the whole of the increase of 
31,199 in weMs of tliis class occurred dmang the famine year of 1899-1900, the 
last year of the decade. The area irrigated fTom wells varies from three million 
acres in years of good winter rainfall to over four million in dry years. The 
four disti’icts of Sialliot, Jullundur, iVmritsar, and Gu-jranwala, account for 
nearly ouc-third of the whole area. Comparing the two dry years of 1889-00 
and 1899-1900, it is remarkable to find that in spite of an increase of 25 per 
cent, in the number of masonry wells, and of the large increase in temporary 
■wells, the wcll-in’igatcd area has only risen from 3,959,427 to 4,154,598 acres 
or by 5 per cent. This is drre to the fact that in the eleven districts noted on 
the next page there has been an actual decrease of 14*0 per cent, in the total 
well-iiTigated area, although there has been an increase of 22'0 per cent, in the 
number of masomy wells. If these eleven districts, only two of which (Jhelum 
and Gujerat) can be regarded as inadequately protected against famine, he 
excluded from consideration, we find that in the remaining districts of the 
province there lias been an increase of 30,574 or 27’9 per cent, in the 
number of masonry wells, and of 513,638 acres or 30‘5 per cent, in the well- 
irrigated area, so that the extension of the latter has been more than* propor- 
tional to the increase in tlic former. The greatest increase has been in Hosbiar- 
pur where masonry wells have increased by 67 per cent., temporary ivells by 
109 per cent., and the area irrigated has been doubled. It is satisfactory to 
note that the area irrigated by wells of all lands in -the six plains districts of the 
D clhi Division— the most insecure portion of the province— during the famine 
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year of 1899-1900,' showed an increase of 57 per cent, over the area of the 
previous dry year. This increase is due to an increase of 9,652 or 36*9 per 
cent, in the munher of masonry wells, and to an increase of 23,18tli or'358 per 
cent, in the number of temporary wells. Hissar shares in the increase, showing 
993 masonry wells at the end of the decade against' 664< at the' beginning ; but 
there is not much scope for the construction of wells in this district, as the 
water is too far below the surliice to make well-irrigation profitable. 

G8. Temporary tcells. — Temporary or unsteined wells, though numerous in 
certain districts, apjiear to play an insignificant part in the general protection 
of the province. They are said to irrigate on an average not more than one 
acre a piece, or little more than one per cent, of the whole well area in ah 
ordinary year, and two per cent, in a. dry year. The only districts in wliich 
they are at all numerous arc Giu-gaon, -TJmballa, Hoshiarpm*, Multan, and 
Gurdaspvir, which between them acconnt for 45,000 or 60 per cent, of the total 
number in use in 1899-1900. The number of temporary wells increases in a 
year of drought, when they arc dug and used for' one or two seasons, but 
many of them are subsequently abandoned when years of normal rainfall occur. 
Thus it is foimd that there were 42,660 wells of this class in the year 1889-90 ; 
during the succeeding wet years the number gradually decreased to 29,478 
in 1894-95 ; and in the following dry years it gradually rose again to 42,367 
in 1898-99, which was increased in the following or famine year to 73,859. 


69. DistiHcfs ill which the well-irrigated area has not increased, — The 
eleven disti’icts in which an increase in the number of woUs has been accom- 
panied by an actual' decrease in the well-irrigated area are given below : — 


Dieteicts. 
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Gujranwala . 
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27-5 

Jhang . 
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22-1 

28'5 


‘ . All these eleven districts are traversed or bounded by one or more of. the 
four rivers, the Indus, the Jlielum, the Chenab, and the Bavi; and it has been 
suggested that the decrease iu the well area in.many, if not in all, is attributable 
to the low state of the rivers, or to the absence of heavy spills, which not' only 
reduced the spring level in the vicinity of the wells, but also rendered necessary a 
larger number of waterings, owing to the comparatively dry condition of the soil. 
This explanation is probably correct ; but in the absence of separate statistics 
regarding the wells affected by floods, it is impossible to form any reliable 
conclusions on the question. It appears to us improbable that, as has also been 
suggested, the greater quantities of water which have been abstracted from the 
llavi and Ghenab, during the last few years, by the Bari Doab and Ohenab 
Canals, can have contributed appreciably to this effect, i'he local officers con- 
sider that the great decrease in the well-irrigated area in Gujranwnla and Jhang 
is attributable as much to the effect of colonizing operations in the Ohenab area 
in attracting labourers from the riverain lands, as to diminution in the floods. 
It is not easy, to say to what extent each cause lias contributed to the decrease. 
With" the return of the usual high floods in the rivers- and of labourers to the 
riverain tracts, —of which there are aheady signs, — conditions may soon change 
for the 'lietter ; .but the fact that the well cultivation in the valleys is so much- 
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affected by the fluotuatious to -n-liioli the rirei* supply is liable, emphasizes the 
necessity, to ndiich ive have already referred, of improving the means of irriga- 
tion in these tracts. 

70. Extension of well-irrigation . — In Chapter V of this report the general 
considerations affecting the problem of protection by n’cll-irrigation have been 
stated, and we have non^ to consider their apjjlication to the Punjab. We do 
not regard the extension of well-irrigation of urgent importance as a direct 
protection against famine in this province. But there are not inconsiderable 
areas in which the need for further protection exists ; and, since evei’ythlng that 
conduces to the general prosperity of the cultivator, and enhances the value of 
his crops in ordinary years, renders him better able to bear the pinch of scarcity 
and less likely to be driven to Government for relief iti time of famine, all aid 
that can legititnatcly be given to the extension of wells should undoubtedly be 
given, even at some cost to Government. But, except in cases wliich we shall 
presently specify, we doubt wliethcr tlieneed for protection by wells is so gi’eat 
in any part of the province as to justify its pronsion at any cojisiderable sacri- 
fice of the public revenues 'I'he general question of the form in which assist- 
ance or encouragement should he given in the construction of weUs is also 
discirssed iii Chapter Y. Here we shall merely endeavom’ to indicate what 
appear to us to be the actual requirements of the province ndth regard to 
their extension. 

71. TVells hi tracts A and E . — Por the well-irrigating districts in Qh’act A 
w'e do not think that any special measures arc required. The profits of well 
cultivation in these distiicts have hitherto formed a sufficient inducement to 
landowners to construct wcUs ; and the rate of recent progi’ess indicates that 
private enterprise requires little assistance in the matter from the State, beyond 
that which is afforded by the rules for land improvement loans. Where exten- 
sion is ha]n]iered, as in the Jiillundm’ district, by the smallness or scattered 
character of the holdings, something might perhaps be done to facilitate the 
combinations of small owners or the exchange of plots of land ; hut we can only 
call attention to the subject, without maldng any definite suggestions. liew 
wells can also be constructed vitli advantage in those parts of IVact B in which 
the cultivation depends entirely on river spills, and which cannot he com- 
manded by existing or proposed inundation canals. Experience shows that 
cultivators will not take to well cultivation even when tbe spring level is within 
15 feet of the surface, if they can get inundation canals, on which the 
profits of cultivation are much liigher. But it is of great importance tliat the 
rahi crops on inundation canals should he protected by supplementary wells 
against failure of the late supply or of the cold weather rains. We tmderatand 
that in the new colonics on the Sidhnai and Lower Sohag and Para Canals 
it was a condition of eutiy that a certain number of these wells should be made 
in each village, but that the obligation lias been veiy imperfectly fulfilled. 
A similar condition would appear advisable wlienever extensions of inundation 
canals are made ; and the construction of supplementary wells should he en- 
couraged in aU tracts at present irrigated by such canals in which they are not 
at present up to the level of requirements. 

72. Wells in Tract 0 . — The policy to be adopted in the insecure Tract C will 
vaiy_ veiy much in different parts. There are some districts or portions of 
districts in this tract which are now fully protected against famine, and the 
general conditions in which are similar to those in Tract A. In such areas nO 
special measures are required. There are other areas, as in pai-t of the Bissar 
tUstrict, where the depth of the spring level below ground smlace is so great that 
there is little likeliJiood of wells ever being worked, even if constructed at a 
prohibitive cost at the expense of Government. There are some districts in 
which it is proposed to encoiuage or enforce the gradual substitution of well for 
canal irrigation, owing to the rise in the spring level which has resulted from 
the latter. In whatever manner such a policy may ho carried out, we think that 
it will bo faoiKtated, with groat benefit to the Government, the people, and the 
country, if liberal assistance is, afforded in the construction of such new wells as 
may he necessary, even should this involve some final expenditure or loss of reve- 
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line. An extension of irell cultir.'ition is very desirable in the tvro insecure 
districts of Gujerat and Jhelum. It is understood that in portions of the former 
district the spring' level is so deep that, as in the Hissar district, Tvells could not 
be used for irrigation even in a fnniino year. But we observe that 4 66 temporary 
wells were made in this district in 1899-1900, and if these wore of any use the 
owners might be assisted to niakc them permanent. Tlicre was an increase of 
nearly IT) per cent, in the number of xicnnanent Avells in this district during the 
decade, and further extensions may be possible, if actively encouraged. Similar 
encoiu’agoment may be recommended in the Jhelum district in which wells are 
practically the only existing means of irrigation, and in which the cultivation 
appears to be very insecure, i^ome wells in Bind Badan Khan are said to be 
brackish, but it may be possible to tap sweet Avnter at a lower level. We have 
already referred to the immense number of temporary ivolls made in the Umballa 
district, and in other districts of the Delhi DiA'ision, during the late famine ; and 
there appeal’s to bo room for a considerable increase in the number of permanent 
wells in these dish’icts. Finally, aax consider that in districts which are noto- 
riously insociu’e, such as Gurgaon, Rohtak, and Dcllii, Government should he 
prepared to give suhstantial grant s-in-aid towards (ho construction of wells in 
places Avhere the spring level is not too deep for them to be Avorked with some 
small margin of profit, hut whore the margin is so small, and the difficulties or 
cost of construction so great, that private cnterjirisc cannot be expected to come 
forward without such assistance. We understand that the water-supply of many 
wells in Hissar is precarious owing to the fact that the avcUs rest on an impervious 
stratum of hard clay, hut that when this has been pierced an unfailing supply 
is reached. When tliis stratum is tluck the A'illagers are unable to got through 
it with their simple appliances, and expert assistance might be usefully afforded 
in making borings. As a general rale, however, the construction of wells in the 
Punjab ajipears to he a simple matter, Avliich tlie people are quite able to carry 
out Avithout professional assistance. 

73. CharaGter of the cultivators to be considered. — We make these recom- 
mendations subject to the general condition that, before Government assistance 
is given in the construction of private irrigation works, regard must he paid to 
the character or class of the oulliA'ator ; to the facilities tliat have been held out 
to him in the past ; and to the question AAiiether any increase in these facilities 
will materially stimulate the construction of such works. The success of well 
cultivation, in tracts where the xwofits must in any ease he small, depends so 
much on good husbandry or the capacitj’^ and industry of the cultivator, that this 
must always be a determining factor when State aid is proposed for private jn’o- 
tective Avorks. 

{v). — Famine works and programmes. 

74. Melicf works c.vecvted during famines of 1897 and 1899. — The Famine 
Commission of 1898 reported that out of 191 lakhs spent on relief works in the 
Punjab during the famine of 1896-97, over 11 laklis were spent on irrigation 
works, 6 lakhs on village tanks and other miscellaneous works of very small 
protective Araluo, and nearly 2-1- lakhs on the construction of roads and collection 
of kaukar for metalling. The actual value of the work done on irrigation 
works, which has been debited to the Avorks coucemed, was estimated at 
Rs. 4,41,029. The principal of these works were the Ghaggar Oauals, which 
have been completed ; and the oXcaAration of a portion of the main lino of the 
Jlielum Canal, which was taken up in advance of the regular commencement 
of that work. All other irrigation works on which relief labour was employed 
were also completed. During the famine of 1899-] 900 relief operations were on 
a considerable scale only in the .Jhelum, Lahore, Gurgaon, Rohtak, and Hissar 
districts, and there was not the same scoiie for the employment of labour on 
irrigation works. The distribution of expenditure was as heloAv : — 


Bb. 

Irrigation works 6,00,695 

Village tanks ....... ..... 2?, 61, 889 

Beads and collection of metalling 4,42,279 

Earthwork on railways 1,86,682 

MiscollRneous works ....... ... 46,170 




Totai 


. 40,21,121 
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, . The Jalalpur Intiudation Canal was coiiimenced in tKe Jlielum district, and 

gave cniploymont to relief lab ourers, from Eebmaty to Angvist;l900, 'wben the 
woi’bs were" closed. We hare recommended (paragraph 55) that this canal 
bo completed as a protective work. .-In the Lahore district, n small iniuidatipn 
canal taking off from the' right hank of the Kaviwks carried out by the -District 
Board, and Bs. 20,000 wore. spent on excavation. The channel Vvas completed 
and the canal was opened oti the 29th July 1900,' but a record flood occurred in 
the Bavi in the following month. which erodedhhe right hank 'and .outflanked 
the regulator ' The work had not been properly designed, and will have to he 
entirely reconstructed if it ' is to hkve any protective value. The District Board 
are unable to risk more money on it, hut the whole tract concerned should he 
properly surveyed by the Irrigation Department ; and, if a supply can he assured 
to a properly* aligned canal, it should be undertaken as a provincial work, or 
held in reserve for executiou on the neict occniTcnce of famine in tliis .ubpro' 
tected part of the Lahore distiict. ‘ An attemi)t ,was made -to draft labour from 
the Hissar district to tile Jhelum Canal works, over 200 miles . distant. The 
difficulties must have been great in- any case, but the outlu’eak of cholera oh the 
jvorks deprived the experiment of all, chance of success. In the Hissar district 
itself the only irrigation work that could he proposed -was a by wash, channel near 
tl>e head-works of the Ghaggar Canals (a work of very srnall- protective, value), 
and an irrigation out. from the Ghaggar wMch has since. been completed. In 
this and the Bohtak district— the ojfly districts in' which relief, operations 
were required on a large, scale — the main form of work was , the excavation, 
in, drainage lines, of large tanks intended to hold water for. cattle, though a 
certain amount of lift iivigatiou wohld be possible In, the event of' their filling. 
These tanks were of great size, with a capacity of about ten inillion c.uhic feet, 
and were designed to give employment for 6,000. labourers, thougliriu some cases 
as many as 12,000 were employed. It is generally admitted i that, as regards 
discipline and management of relief labour, there is no better form of , work than- 
this, but the utility of the tanks is very doubtful. The Chief Engineer has 
stated that 'before any site was finally selected six or eight trial pits 'from 18 to 
20 feet deep were made, so as to determine the depth to Which the tank' should 
6,e excavated and to make sure of the Water-holding conditions of the soil but it 
is said that none of these tanks Were holding water after the rains of 1901. They 
may possibly be more retentive in time as they become .puddled - with the’ silt 
that may bo brought in during seasons of heavy rainfall, or by periodical fillings 
from the canals when those are possible. Some of the tanks were, not c'om- 
pleted, but it is of com’sc unnecessary to complete' them ; works of this kind 
can be left unfinished at any stage of progress avhen it is no longer necessary to 
employ labom’. In the Gurgaon district relief labour was employed mainly on 
raising and repairing some of -the embankments .referred to in paragraph 69, 
and on tlie earthwork of the proposed Delhi-Agra Chord Bailway. . 

75. Provincial frogramii)tes_ of relief ^.zcorks. .The £hrfie south-eastern 
districts. — "H^e have examined the .Punjab revised Progi’amme of Belief Works 
for 1900-01 — a btiUcy volume contaiiiiiig detailed programmes for 18 "districts ; 
that is, for all the districts of the j>rovince excejrting Pesha;war,'Kohat, Simla, 
Sialkot, Julluudur, Ludhiana, Shahpur, Jhang, Multan, Dera G;hazi Khan, and 
iluz.affargarh. The following details will give.an idea of the 'present character 
of the programme for the three .districts in which relief, is most' likely to he 
required': — - . . ^ 
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A-mph^ (public woi’ksAS -included the silt clearance of canal distributaries, 
on which employment is to be found for 400 people for six months. This is an 










imjiossible fdrrb. 61; relief ^vo^k, and wo do not know why it was entered .in the 
programme. Silfexilearanbes can only he earned pht when .water is nbt running 
dn thO'channelSj or during intervals of 15 ori20"day8 at the utmost. Two other 
useful canal n-ork's are proposed, Inxt they would only employ '216 people fordhe 
period assumed., . The • reraainiug live public works arc road w'orks. ' Tho large 
tanks are of, the typo.already referred to, and'somc of them were begun daring 
the late iardme ' About six have been provided in each talisih and they wmuld 
he under- the management of the Public Works Department,! forming the 
backbone of . tho .relief system Of the district. The Aillago works are in all 
cases the .cnlavgomcut of village tanks. Sixteen ’ of the public works, in 'the 
Rohtak. district are road works,, and' three of thorn are xiseful canal drainage 
'works, on which (Over 2,000 relief labourers can ho . very usefully employed during 
six months, Tho two remaining works «are of a petty character. The ■ Jal’ge 
-tanks and village works arc of the same kind as in the Hissar distidct* The ' 20 
-public works in the Gurgaon district comprise 12 road works and 8 works on 
hands. The latter will employ 12,660 2 mople for six months, '.and, as wc have 
already shown, are very ixseful protective wmrks, howcx'cr little reliance can he 
j)laccd un them in a year of droxxght. IMany more works of the same kind i are 
being estimated for, and xvill ixo doubt be entered in dxxe course in the pro- 
gramme. If carefully- xlcsigmid, those works will he of great value ■ to tho 
distl'ict. The large tanks and village works resemble Qiose in Hissar and 
Kohtak; 

( : 76. 'J?TO(]ramincs in other districts , — Tho progranunes of ]xub]ic vwks in all 
other disti'iets consist almost entirely of road works, including collection of 
metal;; and tlio village works arc invariably the construction or oixlavgement 
of tanks, except in llannu, where a few ixctty hands across torrents are proixosed. 
The- Kavnal district programme includes eight large tanks ,of the Hissar tj'pe, 
three of wlixch.wore commenced in t-lic last famine. Tlxis is tho only district, 
besides the three wliicli have jxxst been considered, in xvhieh xvorks of .this kind 
Iiaxm been proposed. The progTammc.s for the Kama], Urabnlla,. h’irozpxxr, and 
Lahore districts, inelxxdo many drainage or canal improvement w'orks under the 
Ix’rigatien Department. The rirozpxxr jxrogrammo 'consists entirely of '.nscfxil 
works, as, in addition to tlio xvorks under tlxe Irrigation Department, there is a 
now district canal, which xvill have a gi’eat protective value, and the ejirthwork 
for the Ludliihna-Diro/.pur Kaihvay ; hut this district is not x^ery Hablo to 
famine. In the Jhclxxiii |irograramo provision has been made for the proixosod 
iCala,- Canal .xvhiclx xvill aixparcnily be a useful protcctix^c xvork, hut it has not,, 
yet been estimated for in detail, Tlic Gurdas])ur programme provides > for the 
Ujh Canal, a project of x'cry doixhtful x'alxxe, and tho district is practically 
sccxxrej against famine. With these exceptions the jjrogrammcs include no 
xvorks xvhieh. xvill he of any serxdce as Jxrotcction against famine, hoxvover useful 
some of tliom may he in other respects. The, only districts in xvhieh there is any 
large field .for tho extension of jn’otectix'^e works are thoso iix the rainless tract ; 
and as", has. j already been cxjxlaiued tlxeso districts are not liable to famine, and 
are all excluded from tlio programme, xxdtli tbo exception of i Dora Ismatl.'Khan; 
though our evidence shows that in that district also relief works are not likely 
to be'requiretl.' There is a xvidc field for extension of iiT'i'gation, hut tlxis iS dcsir* 
able for political reasons, and for the 'development of the district, rkthCr tlian’ as 
a.meixns of prex-entiug famine. . ' 

' ' 77.' Frogrammes iiot , oowplete , — These programmes cannot ho regarded' 
as complete.; 'Doth public and xdllagc woi'ks have been entered in consider-' 
able ,' nxxmhera; but the dolaxlod jfians and estimates ndiicli are iicccssary 
before the former can be xmdoi’taken, and the local examination xvhieh is essen- 
tial -iLthere is, to be any - security, that the labour expended in the latter will not' 
ho xv;astedj: .are 'still in progress, , There .appeared to bo somo.conllict of ovidenoe 
as to '.the.,timo-..hece 5 Bary, jfor. the completion of thesfi processes xxdth tho 
ordinax'y,- staff ;; but. , it apixoars that an additional staff- costing about Ks'. 700r 
a month'jxvould ho 'required in ;cach- district to complete the xxmk in Isomo; 
eighteen months or two yearsj and '^wo think that somo such staff should be 
appointed,' at axiy rate in each district' that can he .considered at, all liable do 
severe .famine. - It, seems certain ■ that- village xvorks -.xvill in future famines 
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occupy a more important place in the scheme of famine relief than they liavo 
done in tlio past ; and we tlunk that the special staff should make such an 
examination of any tract A\diich is liable to famine as will enable it not only to 
record all suitable sites for village tanks, hut also to make suggestions for other 
kinds of works which may be of benefit to the community, such as the construction 
of field embankments. We are not sure that no other form of village work is 
possible than the enlargement of tanks, though, as we have pointed out, this is 
the only form which is contemplated in the programmes. Whatever further 
preparations, in the shape of levelling and estimating, may be necessary before 
the projects are finally ready for inclusion in the programme, might be confimed 
to a number of works sufficient to satisfy the probable requu’ements of the next 
famine ; but the opportunity of making a complete though cursory survey should 
not he lost, and the work will not be thrown away. There seems to be some 
doubt as to the precise degree in which Civil officers arc responsible for the pre- 
paration and sufficiency of their programmes. Wc consider that they should be 
held primarily responsible for suggesting projects for the employment of famine 
labour, at any rate as regards ^ullage works and works which would ordinarily 
be undertakeu by local bodies. 

78. The programmes as prepared show the number of persons to whom 
each work is estimated to afford employment for six months. But tliore is no 
standard from Avhich to form a judgment how far the number thus provided for 
is sufficient. The experience of the last two famines should, in most places, 
afford ample material for such a standard. And we recommend that the actual 
number of rehef-AVork units (one person employed for one day) which were 
employed during Avliichever of these two famines was the more severe, divided 
by 180 (the number of days iu six months) should he shown below the totals for 
each talisil; and that no programme should be considered sufficient in Avhich the 
numbers proA'ided for by schemes for AAdiich plans aod estimates have been sanc- 
tioned, or, in the case of village Avorks, of AAdiicli the necessary local G.vamination 
has been made, falls materially short of the standard thus ])rovided. 

79. It may also he very advisable to prepare projects for relief laboui’ in 
tracts Avhicli Avill not themselves supply the laboiir, when the Avorks are in 
themselves very desirable and relief laljour Avill be available from no great 
distance, or when there is a difficulty in proAuding suitable ATorks in neighbouring 
inseouro areas, The suggestion made in paragi’apli 67 illustrates oim meaning. 
So, too, the Irrigation Department may often be able to suggest useful works 
or improvements, desirable but not uecessarilj remunerative or protecth’e, which 
could be carried out iu fauiiue times by labour imported from a moderate 
distance. endorse the suggestion of the Eaminc Commission of 1901 that 
all current Public Works Department schemes, — both irrigation and general — 
AA’hich are suitable for relief labour, should be show]i in the 2 ^’^ogramme ; care 
being taken to strike them off as they are comideted in the ordinaiy course, 
Avhile neAY works as sanctioned should he entered Avlien they are situated in or 
contiguous to areas in wliich relief may be requircil. 

80. Fossible additions to i)ro grammes . — We cannot suggest many useful 
additions to the programmes of those districts in which relief AVorks Jire most 
likely to be required. We strongly recommend a full programme of hands in 
Gurgaon ; and also the jireparatiou of a complete scheme for the improvement 
of the Kama! and UmhaUa drainages, on which relief lahoiu’ could very usefully 
be employed when occasion arises. If it is possible to contemplate extensions 
from the Western Jumna or Sirhiud Canal into the Ilohtuk or Itissar district, if ' 
only for the utilization of smqjlus supplies in kJiat'ifi we think that the lines of 
such exteusious might be laid down in advance of any arrangements that can be 
made for providing the supply, Avith a view to the necessary channels being 
constructed by relief labour on similar occasions. This labour might also be 
usefully employed in constructing channels to connect some of the new tanks, 
and also old village tanks Avith the canals, so that they may get an occasional 
filling when water is available. We understand that it is the practice to fill fvee 
of charge as many village tanks within the canal area as may require filling - 
during the seasons of slack demand. It AYiH-not be easy to fill- large tanks at a 
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great clistaucc irom tlic boimdary of irrigation, and many of tlio tanks in Uissar 
are 20 or 25 miles from the tail of the canal ; but some tanks not so far off 
might be iiartially or TvlioUy tilled occasionally if supply channels were available, 
and would form useful escapes when heavy rainfall occurs in the upper reaches 
of the canal. Every such filling would benefit the tanlc, as it would leave a 
deposit of silt. The channels should be made as largo as possible, so as to take 
advantage of short spates. There might be some difficulty in regard to land, but 
probably a right -of way for a channel could be obtained Avithout payment. Wo 
think that the programmes should include some channels of this kind, ^ wliich 
win have to be carefully aligned and graded beforehand by the special staff 
employed on the completion of the programmes. We understand that there are 
many abandoned lengths of channel on the Western Jumna Canal, loops which 
have been cut off in the course of remodelling, and which have been surrendered 
to the villages concerned, but Avhich arc of little value in their present condition. 
Tlic filling in of these channels or levelling doAra of their banks might some- 
times ho useful as village AA-orks. The Jhclum and Gujorat districts should be 
examined Avith a view to the constiaiotion of such minor irrigation works as may 
he feasible, and if these are not likely to be remunerative they may nevertheless 
bo included in the programmes of famine relief works. Wc arc conscious that 
these suggestions arc not A’^ciy far-reachhig or helpful, and that in putting them 
forAA’’ard wc arc indicating the narroAvness rather than the width of the field for 
useful relief works in these districts. Wc may, however, point out that, if the 
LoAver Bari Doah Canal he sanctioned, there Avill be for eight or ten years ample 
omploymeut for relief lahoiu' on the excavation of its main line. The works 
wifi he Avithin 100 iniles by rail oi! the heart of the Hissar district, or less than 
half the distance to the jiielura Canal ; and there is no doubt that they will 
attract a great deal of labour even in ordinary ycai’S. If any canals are made 
on the loft hank of the river the works will be CAmn more accessible for the 
Hissar labourer. It would hardly be necessary to open relief works to 
be conducted on famine relief principles, or to do more than reserve certain 
sections of the AA’ork for labourere from famine districts, AA^bo Avould be given 
Avork on the ordinary system of petty contract or unlimited piece work, with 
Avhich the Punjab labourers are very familiar. Work on such terms would 
attract tlie greater part of the able-bodied population, and it Avould only bo 
necessary to open tanlc AA'orks for the residue. As long as these canals are in 
progress the problem of relief works in Hissar Avill he much simidified. 



OiiAVTOU XV-HOMBAY. 


Section, I.—INTEODTJOTORY. ' , , ^ 

81. Divisions of the Preside lid 1 / to he considered, — The Bombay Prcsiflcncy 
may, for tlie purposes of our inquiry, be divided into four parts, in eacli of which 
the irrigation problem presents itself under an entirely different aspect. These 
parts are geographically distinct, and arc generally known by distinctire names, 
is beloAV : — 

> , - I'f 

(i) Sind, or the delta of the Indus ; ' 

(ii) Gujerat,- comprising the districts* of -Ahmcdabad, Kaira, Paiich 

Mahals, Broach, and Surat ; , , , 

(hi) The Deccan and Carnatic ; the former comprising the six districts of 
. Khandesh, Nasik, Ahmadnagar, Sholapm*, Poona, and Satara ; and 

the latter the districts of Bijapur, Belganm, arid JDharwar. It will 
bo convenient, lion'cver, to consider these nine districts together 
imder the general name of the Deccan. . ' - , . 

(iv) The Konkan, or four Southern Coast districts, Thana, Kolaha, llatna- 
giri, and parts of KanainTjclow the Ghats. 

82. The fourth or Konkan ma)'' be very briefly dismissed. It consists of an 
intensely rugged strip of countiy lying between the iVcstcrn Ghats arid the sea. 
It is intersected by numerous creeks and tidal rivers with their tributary 
streams. The coimtry berivecn these comprises a few open valleys and flats, 
but is mostly cut up by rough steep hills, many of them forest clad, or rudely 
cultivated with the inferior hill millets,' or reserved for pastiu’c and the growth 
of rah, the term used for the l)inshwood and loppings which -are spread and 
Inu’nt, according to the methods of tillage in vogue, upon the seed beds ‘in which 
seedlings of rice arc reared prior to transplantation. Over the flats and valleys, 
and in terraces along tbo beds of the streams, rice is thus cultivatcdrivilh the’aid 
of the local rainfall which varies considerably, but rarely or never totally fails.* 
Some valuable garden cultivation is carried on by means of wells ‘ in -tho 
districts of Tbana and Kolaba, but there is no other form, of artificial 
irrigation. The abundance and regularity of the rainfall is such that measures 
for husbanding or storing it are wholly unnecessary. Although occasionally the 
fall is so deficient as to cause considerable shortage in the crops, nothing Kkc real 
famine has ever occurred. In recent years of extremely short rainfall, the small 
amormt of distress which occuiTcd was easily coped with by the opening of a few 
insignificant local works, wliich indeed were most sparingly resorted to by the 
people for whose relief they were intended. Wo have not thought it necessary 
to call for any specific evidence, and none has been offered, regarding the 
possibility of increasing irrigation in this tract. It is possible that the damming 
up of the hill-streams might be useful in places for the promotion of rahi cul- 
tivation; the rice crops might be rendered a degree more secure by the con- 
struction of small tanks ; and valuable garden cultivation might no doubt be 
extended by the multiplication of wells in Thana and Kolaha. But the develop- 
ment of these or similar measui’cs can be safely left to private enterjn’ise, irith 
the aid of such encouragement on the part of the State as it may he deemed 
advisable to give, upon the lines suggested in Chapters V and VI of this report, 
to a tract which has nothing to fear from famine. 

Tlie remaining three tracts differ so much in character aod are geographically 
so distinct that it will he convenient to consider each separately, under the five 
headings prescribed in our terms of reference. 

Section II.— SIND. 

(i). — IiOCal conditions; use and value of irrigation. 

83. General conditions. — Tlie conditions in Sind correspond closely with 
those which distinguish what 'wehave called the rainless tract iu the Bunjab, of 
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wliicli tUis .)i>^‘OTinoo -is ’geograpMcally a-contimiation. Tlie only difference is 
that the rainfall is even less than in the Puniab districts, and that ■ cultivation 
Avithout irrigation is even less possible. There is population only Avlicre there 
are the means oC'irrigation, and the main source of irrigation; the" river Indus, 
is 'Unfailiiig.r In such a province there is no danger of famine, although under 
prCssui'e of faininc, ntinil)ors may croAvd in from adjacent territories— from 
Jihelat, Rajputana, and Outch— for otiiploymont on the annual ' clearances ' of 
the canals, or on the works of extension and improvement that inay be in progress. 
The argument for such extensions is, as in the case of the rainless traot in the 
Punjab,’ that' they tend to inerehse the Avealth and annual food-supply' of the 
Conntry; and to attract population from more congested or 'less faA'oured dis\ 
tricts, ‘and also that irrigation works of tlio kind suited to the couhtiy are almost 
certain to be productive, ai^d to yield a liigh return on the capital outlay: 
J'^owhere is' the utility of iri-ig.ation more marked in’ increasing the produce of 
the laud j for Avithout it cultivation is impossible, ndiilc with it .excellent crops 
can’he raised in most paids of the province. • ■ ■ 

t 

' ’ 84. Dependence of culiivntion on irrUjalion . — The extent to which the 
cultWation in ’Sind depends on . irrigation, and to Avhich the irrigated’ area, 
depends on the condition of fhe riA'cr supply, is shoAAm by the "lolloAviug 
figures: — ■ ‘ 


Kind of rtiUivnttoii. . . 1 

1 

' ; 

1 1695-PG. ! 

1 : • 

. J18D7-98. 

leog-iooo. 

' - ' ' " 

1 

Acics, j' 

Acies, 

1 1 

Acre.?, 

Canal inigatod . . • • . ! 

Twice cropped area ' . . . . . i 

Irrigated from 0.1 lier sources . . . • 

De\>endent on rainfall { » • • 

2,009 ,S71 ' 
131,808 1 
123,001 1 
522,310 ; 

2.734,107 
202,110 
183,617 . 
884,868 

-x, 498, 028 
-21 5, ‘174 • 
. ’ 1.6l;4.19 
: 136,507. 

, Total area cropi>cd 

1 1 

2,787,060 I 

■1,064,001 

2,990,488 


1895-9G was a A’'ciy unfav^ourahle year for all kinds of cultivation, Avhiie 
1897-98 was the mostfaA^ourablo year on record. In an average year a net area of 
about 3,100,000 acres is under crops, and of tliis about 2U0,000 acres are double 
cropped. Tlie canal iih’igatecl area is, as might be expected, subject to less fluctua- 
tions fhan that of the inundation canals in the Punjab ; hut the dilfcrenqe hetAveen 
a had and good year -may nevertheless exceed 800,000 acres, apd. if {cultivation 
of all kinds is considered, the ditference is nearly 1 ,300,000 acres. Tlio net 
revenue earned by the canals in 1895-96 fell short .of that for 1897-98 by 
Rs. 29,35,290, and it may he assumed that the difference in the value of the 
crop's raised was Pot less tlian crorcs of m])ecs. 

85. VropoHion of total area of the province tohich is commanded hy the 
The total area of the province is, in round numbers, 30 million acres, 
of which 14 millions are returned as cultiA^able, if Avater Avere aA’-ailablc.' Tlio 
occupied area amounts roughly to 8 millionacros, of which 1^ millions nvajagir 
lands, and tho remainder are Government occupied. The area annually culti- 
vatedmay.’ihdrefore he taken as about tliroc-Gighths of the occupied area. The 
canals are designed generally to iiTigatc about one-third of the area commanded,’ 
and many, lands lie fallow for .two years put of. three. There are,..hoAV- 
evei’, ' some lands, especially, rice, lantis 'whioh are regularly cultivated cveiy 
year/; and there ajipears to hp no reason why a higher proportion than one- 
third of the area commanded .should- not he cultivated annually -if ah ade- 
q^uate water-supply Avbro available. Apart frona extensions of irrigation Ayithni 
.thd commiind'ed area, there remain about G. millions of acres of hultivahlc laud’ 
Avhielf have not yet h.eeh brought under irrigation. ’Wo aro unable to say Avhgt 
pippdrtion^of'tliis afearnSy .ho potentially commanded hy inundation cafials'ffohi 
th'O’ Indus;’ hut if is said that about 1,118,000 acres AviU he brought.undercom- 
niand'^'y'^e’w'wclrks which have been recently sanctioned, and that 708,000 acres 
may fecommahclcdljy other Avorks that are propostid. .Tlioi'c will thpu^rdinain 

i » , fj ' ' O , ^ # ..IJ ... j ^ 1 J ' ii ; ^ . t ^ , j * j.l 
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over 4,000,000 acre*?, an unknown portion of wliidi may eventually be brought 
under command. 

86. Foreign ter}'Uo7'tj . — The canal irrigated areas given in paragraph 81 
refer to Eritish territory only. The canals also irrigate about 75,000 acres 
annually in the Klielat State. Outside British territory, tliere is also the Kliair- 
pur State on the left bank of the Indus, in wbicb tbeve is, bowevei', at present 
no iiTigation from tbe Government Canals. 

87. Fopulation comjiarod with the cultimted area. — About one quarter of 
tbe cropped area in Sind is under rice, and half under wTieat, millet.s and 
other cereals, the remainder being non-cereal crops. Tbe total population of 
the province according to the census of 1001 amounted to 3,211,000, so that 
there is an avci’age of 1 acre of cultivation per liead. The piwnnccbas a sparse 
population of 25 G persons per square mile of occupied area, and the supply of 
labour lias alw^aysbcena dilUculty in Sind. Yet there seems reason to licliovc 
that, so long as new' country is not opened up too rapidly, no great difRculty 
will bo found in colonizing it from Cutcb, Gujerat, the Punjab, Bajputana, and 
especially from among the Bilucb tribes, on whom the provision of assured 
cultivation may be expected to exercise the same tranquillizing clfect that the 
construction of tbe Swat River Canal has exercised over their more turbulent 
neighbours, the Patlians. 

( 2 ?), — Existing State irrigation worhs. 

88. Extent and gj'owth of irrigation from the State Canals . — Allirngation 

works in Sind, with the exception of wells, have been constructed or are now 
maintained by tbe State. The so-called private canals are merely privately 
owned channels wliiob take off from the State Canals. The following ilgurcs 
show the growth of the area irrigated by tbe Government Canals, and of the 
revenue assessed thereon, during tlic 20 yearn ending 1890-1900 • 

i Avcrjfio nrciB , Avcftgf of 
QuinTiJoiininl porioil. ' (rriciitrd nrt nn^irA 

; I'linnall).* revenue: 


18S0-S1 to ISSt-S.'i 
1885-80 to 1889-00 
1800-91 to 1801-05 
1895-06 to 1899-1900 . 


Acres. 

1,018,890 
1,978,827 
2,358,032 
2,481, 9.51 


H,-?. 

36,00,700 

14,80,317 

55,20,593 

58,84,010 


’ Kictntivo of twice cropped nrea? 

As the averages have been struck on periods of five years, the effects of 
fluctuations in the conditions of tlie river have been to a great extent eliminated ; 
but so far as can be judged from the readings of tbe standard gauge at Buklcur, 
tbe conditions throughout the last two periods were much less favourable than 
in the first two, and they wore espcciaUy unfavoumhlc during the last of the 
four periods. Were it not for this, the growth of irrigation would have been 
greater than tbe figiwes indicate. There has, liowcvcr, in spite of less favour- 
able conditions, been an increase of over 60 per cent, in the irrigated area during 
the last fifteen years. 


89. Frodticfive and financial results . — Most of the canals in Sind arc inun- 
dation canals which, like those in the Punjab, existed in some form or another 
before they passed under the control of tho British Government, and have since 
been enlarged or extended in a piece-meal fashion as funds could he made 
available. Thus very few of them have capital accounts, and it is difficult 
to form a correct idea of the productive or financial results attained on the 
works as a whole. There are, however, five new canals %Yliich have been 
constructed from loan funds and classed as productive public w'orks : tbe. 
Desert, tbe Dnbarwab, the Begari, the Eastern Nara, and the Jamrao Canals, 
the total capital outlay on which to the end of 1900-01 amounted to 
Rs. 1,79,29,731, and the net revenue to B«, 13,72,912, or 7*6 per cent. The 
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Jamrao Canal was first bronglit into operation during the year,' and yielded 
a return of 3| per cent., while the returns on the TJnharwah and Begari were 
respectively 19 and 24 per cent. The average capital cost of these five worts, 
per acre annually irrigable, may be taken at about Bs. 21 per acre. Four 
other smaller productive works arc under construction. There are moreover 
seven old canals, which are classed as minor works, and for which capital 
accounts have been opened. The capital expenditure on the improvement of 
these canals to the end of 1900-01 amounted to 40 laths, and the net revenue 
dining the year, due to improvements, or after deducting the revenue due to old 
irrigation, ivas equivalent to a return of over 16 per cent, on this outlay. As 
far as can be judged therefore from those c^tiials which have capital accounts, 
the expenditure has been highly remunerative. Many of the canals, however, 
have no capital account, and these iirigate in the aggregate about one-third 
of the total area irrigated by the Sind Canals. The revenue credited to these 
works during 1899-1900 amounted to Ks. 20,89,905, and the working expenses 
to Bs. 10,61,970, or a little over oO per cent, of the gross revenue. The revenue 
due to irrigation throughout the province averages about Bs. 2‘2 per acre, while 
the working expenses are at the rate of Bs. 0'85 per acre. The general con- 
clusion is that the irrigation works in Sind, whether classed as major or minor, 
are even more highly productive than the inundation canals in the Punjab. - 

90. Bevemte credited to canals. — The revenue which is credited to the 
canals is nine-tenths of the land revenue assessed on the irrigated area. It fluc- 
tuates with the area irrigated and the nature of the crop sown. Por the 
irrigation of jagir lands, and of land in foreign territory, a water-rate, known as 
hakabo, is levied. This varies generally from 6 annas to one rupee per acre, but 
an increased rate of one rupee eight annas is charged on new extensions into 
Khelat territory. The hakabo is merely a contribution tou'ards the cost of clear- 
ing the channels, and no credit is made to the canals on account of the enhanced 
land revenue. Some of our witnesses have recommended that a credit should 
bo given to the canals on this account ; hut there are obvious objections to credit- 
ing the canals with a revenue that is not paid to the British Government, A 
pro forma account is, however, kept up, from which it appears that iu 1899-1900, 
the revenue credited to the canals on account of irrigation in jagir and foreign 
State lands was Bs. 6,79,910 less than would have been received, had the 
irrigation been in British territory, the average shortage being about 6 lakhs a 
year. There appears to he on this account a disposition to avoid extending 
irrigation into jagir and foreign State lands ; but, in the case of extensions at 
least, it would seem possible to charge higher hakabo rates than have hitherto 
been levied. 

91. Lift and flow irrigation. — About one-fourth of tho irrigation on the 
canals is elTected by lift — a veiw high pei-centage, although it appears to he 
gradually diminishing. We have boon much impressed by the small proportion 
which the differences between tlie rates for flow and lift irrigation bear to the 
greater cost to the people of tho latter as compared with the former ; and have 
been told in explanation that lift irrigation is better botli for tho land and the 
people, that the crops are larger and the supply more assured, while flooding and 
excessive imgation, ivith their attendant insanitary results, are unknown. Tet 
it is admitted that the people infinitely prefer imgation by flow to irrigation by 
lift, that they desert the latter for the former, and that it is difficult in many 
places to induce them to take up land on which the latter only is available. 
These facts seem to suggest that sufficient allowance may not have been made 
for the additional labour and expense of lifting the water. If it should hereafter 
be found advisable to increase tlie dilferonce betiveen the two sets of rates, either 
by raising the one or reducing tho other, tho effect would he to improve the 
financial prospects of proposed improvements, so far as they depend on the 
substitution of flow for lift irrigation. 

{Hi). — Scope for further extensions of State irrigation works, 

92. Extensions of existing canals. — It has already heeu stated that about 
1,118,000 acres will be brought uudor command by new works already sanctioned. 
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while other works are pi'oposed which will increase the commanded area 

• by 708,000 acres. '1 he sanctioned works are the four new productive works 
, which have been referred to as in progress, and some extensions on the Fuleli and 

• Eastern Nara systems. The works proposed are extensions of the Sukkur, the 

• Ghar, the estern Nara, the Euleli, and the' Central Hyderabad Canal systems. 
We have no doubt not only that these extensions arc as feasible as they are 
desirable, but also that they do not represent the ultimate limits to which 

, irrigation can he extended while the canals are worked under the present 
system, or as inundation canals. As in the case of the inundation canals in the 
. Punjab, there is still much to he done in the way of remodelling the canal 
systems in Sind, with the object ‘of economizing water; largely reducing the 
labour and expense of clearance, both of the main channels and the village water- 
’ courses ; increasing the proportion of flow to lift irrigation; improving the 
supply and rendering it more certain ; providing irrigation for a larger propor- 
tion of the area at present commanded ; and extending the boundaries of that 
area. It has been shown that the total area of irrigation has been increased hy 
over 800,000 acres during the last 15 or 20 years, but nearly half of this increase 
-has occurred on the five productive works on which capital outlay has been 
freely incurred. On other canals progress has been limited by want of funds, 
as the cost of all improvements, however remunerative, 'has been met from 
general revenues. Here, as in the Pimjah, what appears to be most wanted is 
I a remodelling of the system of distribution, and the substitution - of carefully 
, aligned Government channels for long village water* courses. On some canals 
these water-courses are three or four miles in length. Tlie wastefulness of the 
present system is recognized by all irrigation officers; hutthepoLicy has been to 
leave things to work on as best they can, and to spend as little money as possible 
on all existing canals. No doubt extensive remodelling of the system of distribu- 
.tion must he carried out cautiously and with great discretion. But, however 
jealous the people may be of interference with their long established private 
.channels, they feel the great burden of the heavy silt clearances which the 
.present system imposes on them ; and the gradual transfer of private channels to 
Government indicates that, in Sind as elsewhere, the people would welcome the 
change, if introduced gradually and with careful regard to their interests. No 
.doubt any extensive remodelling will impose heavy charges on ' Government, 
•both in first cost and in snbseq^uent maintenance ; but it has long been recognized 
by irrigation officers that the further Government carries the water the greater 
wiU be the efficiency and the reraunerativeness of an irrigation work. We are 
confident that there is a wide field for the extension of irrigation in Sind, at a 
comparatively moderate cost, by improving the existing canals, and, more 
especially, hy remodelling the distributary channels. 

93. Fossibility of mahivg the canals perennial .— question has however 
'been raised whether sometliing more than this .may not be done in Sind ; and 
whether the time was not now coming for making the existing canals perennial by 
the construction of weirs across the Indus, similar to those which we have already 
recommended in the case of the Sutlej. Sir Evan James, the late Commissioner 
of Sind, referred to this subject, in the last review of the operations on the 
Sind eanals which he wrote before leaving the province, and called attention 
to tne possible effect on the canals of the opening of new perennial canals in the 
-'Punjab. 'We need hardly point out- that the construction of weirs across the 
shifting bed of the Indus, in its passage through the Sind delta, is quite a different 
thing from putting weirs across its tributary the Sutlej. Not only would the 
cost and difficulties, both of first constructiou and of subsequent maintenance, 
"be immeasurably greater, but the necessity is less urgent. The Indus in Sind 
.'contains the combined waters of all the Punjab rivers, and is naturally a much 
less uncertain source of supply for inundation canals than any of its tributaries. 

, The differences between a bad and a good year are much less marked ; and 
many of the most important canals in Sind— the Sukkur, the Eastern Nara 
systems, and the Euleli — have moderate perennial supplies, which are generally 
sufficient for present requirements, though better or more assured supplies would 
no doubt" render further extensions of these systems possible. It is the opinion 
^of the Sind Irrigation Officers who'came before us, that the supplies to-the canals 
^have -not been- appreciably affected by the withdrawals from the Punjab, rivers. 
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The fall monsoon supplies of the canals which have hcon opened in the Punjab 
durin" the last 20 years amount to 28,000 ousecs ; hut such supplies are only 
run when the rivers are very full, and the withdrawals would not seriously 
affect the levels in the Indus during the inundation season. The progressive 
increase in the irrigated area during the sann* period shows that the oflipienoy 
of the canals has not been alicctod. Xlie rahi supplies of the new Punjah canals 
would amount to about 1 5,000 cusecs, but the in-esont minimr\m cold-weather 
supply of the Indus at Sukkur is from 80,000 to 35,000 cusco^. During this 
period perennial supplies have been given to the Eastern Naraand Pulcli Canals 
by lowering their, bods or pa'cventing silt deposit, and these supplies may no 
doubt be alVected by failure Punjab withdrawals; but the majority of the , Sind 
canals, like the inundation canals in the Piinjab, have never bad cold-weather 
supplies at nil. As far as oxi<^ting Sind cultivaiion is concerned heroic measures 
are not required, and ilicrc is as we have shown great room for extending exist- 
ing cultivation by working on existing methods, These considerations, to 
which may be added an apprehension that cnltivators would not be forthcoming 
for any great or rapid exfen'^ion of cultivation in Sind, have hitherto had such 
weight that the idea of harnessing the Indus has never been seriously considered, 
though the advantage of having a weir at Bnkkur, in the llobri gorge, has been 
talked of for yoai-s. lilr. Dawson, the Secretary to the Piver Indus Commission, 
made a preliminary investigation of the Bnkkur site in 1900, and subsequently 
in anticipation of the visit of the Commission, prepared an interesting memo- 
randum on the subject. 

94. Jd vantages of the Siilinn' site for o iceb'. —Thore is no doubt that 
some site in the vicinity of the Pohri gorge would be most suitable for a weir 
across the Indus. A glfinco at the man .shows that it is from some such site that 
the present irrigation system could ho most conveniently connected. Above 
Bnklvur there are the Desert, the Unharwah, the Begari, the Sind, and the, 
Sukknr Canals, on the right banlc ; and the Shiknrpur Canals, iucltuling the 
new ^tlahiwah, on the left Inink. It is true that none of these would he henc- 
lited by the construction of a weir at Bnkkur, cxcoiit tiie Sukknr Canal and 
perhaps to a slight extent the Sind Canal. Tlie others would he too far 
upstream to come ivithin the influence of the weir. But it ivould apparently 
he fcjisiblc, by means of two great main canals taking oil from the right and 
left hanks above the weir, to feed all the remaining irrigation systems in Sind, 
ivith the exception of the Ifarachi sy.stems which take off from the Indus below 
Kotri. The right hank canal would take uj) the whole of the irrigation on the 
present Sukknr, Gliar, and Western Kain systems, and could bo extended even 
further south to whatever extent the levels and character of the country may 
permit. Tlio Eastern Kara Canal, which takes oil' immediately above Bukknr, 
would draw an assured and abundant supply tln'onghout the year and great, 
extensions of that system, which includes the .Tamvao Canal, would ho rendered' 
possible. Immediately below it would take oil the now left bank canal ivliich, . 
after traversing and irrigating part of the Khairpur State, might be made to' 
feed the present northern and central Dyderahad systems and also the Puleli 
Canal. 3?rom no lower point in the river could such a command ho obtained of. 
the existing systems. A vast scliomo of this kind a])pears to he feasible, hut. 
there are many practical considerations which would perhaps render it desirable 
to reduce its* scope. Eor instance, the Euleli Canal system would probably , 
continue to work so efficiently as an inundation canal that tliere would ho little- 
advantage to justify the great cost of feeding it from above the weir, especially 
if the supply could betaken to ujislo lands elsewhoro. M r. Dawson himself 
does not appear to contemplate a. now loft hank canal at all, or oven the connec- 
tion of the Westem Nani system with the ri.eht hank caual. He merely 
proposes to give full perennial supplies to the Sukknr, Ghar, and Eastern Nara 
Canals, though of course there would ho room for further developments. The 
most economical scope for the scliomo ivonld no doubt ho intermediate between 
those extremes. 

- 95. Mr. Dawson's note on the DiiJcTcjtr site. — Mr. Daivson’s memorandum 
on the weir is printed with onr selected evidence. We do not propose to 
criticize it at any length as it is based on data Ih.at are admittedly incomplete, 
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and can only be regarded as the first impressions of an officer Tvho has but 
recently been called on to study the question. But it serres to sliow the great 
difficulties that AYill have to be encountered. The site proposed for the veir is 
immediately above the entrance to the Bohri gorge, and the rough borings which 
have been made indicate that a continuous bed of rock (limestone) may be relied 
on. Taking the average level of water during the cold- weather months as that 
of zero on the Bukkur gauge, it was found that in the central 700 feet of the line 
of weir (which would be 4,600 feet long) the rock was about 36 feet below the 
water level, or gauge-zero, the depth on the lateral portions varying from 9 to 1 feet. 
The foundations of the central part of the weir would therefore have to be laid 
in 36 feet of water ; and in this situation there would of course be no possibility 
of diverting the river, the minimum cold-weather discharge of which is estimated 
at not less than 30,000 cubic feet per second. It is considered that, for the 
purpose of gaining the required command, it will be necessary to bold up tbe 
supply to a level of 12 feet above the gauge-zero ; and ilr. Dawson provisionally 
proposed a permanent weir, with crest at a level of 3 feet above zero, to be 
surmounted by moveable gates 9 feet high. But, for reasons which he has 
given, he considers it impossible to block up the deep central channel with a 
solid weir 39 feet high, and he has come to the conclusion that very powerful 
undersluices will be necessary at as low^ a level as may be possible. The diffi- 
culties of constructing such a work in such a site are sufficiently obvious, hut 
other alternatives may suggest themselves after further examination. A site 
higher up the river in a sandy bed would necessitate a very massive and costly 
weir, and an unknown expenditure on training works, which would have to 
extend many miles ; while the difficulties of construction would perhaps he even 
greater if the weir were placed within the gorge or at its lower end. Whatever 
the cost may ho, we think it will certainly be prohibitively high if the scheme is 
restricted, as Mr. Dawson proposes, so as to serve merely the Snkkur and Ghar 
Canals and the Eastern Nara system. The latter gets now as much water as it 
requires, and the possibilities of extension depend on cutting off floods from the 
valley, and are somewhat remote. The Ciril officers estimate that an annual 
perennial supply to the Sukkur and Ghar Canals would not result in a greater 
increase of revenue than Bs. 1,50,000, to w'hioh may he added Bs. 2,20,000 as 
the difference between average and maximum realizations on these canals 
during the last ten years. But from Bs. 3,70,000 gross revenue so obtained 
must be deducted the increase in working expenses due to the cost of main- 
taining the proposed new works which will ho very heavy. It seems to us 
therefore that if the idea of a weir across the Indus is ever seriously entertained, 
the scope of the scheme must he veiy much wider than Mr. Dawson has con- 
templated ; and that, apart from steadying the supply in as many of the existing 
canal systems as possible, it should provide for something like half a million or 
a million acres of new irrigation. If this were done it is quite possible that ah 
expenditure of even 4 crores might he contemplated, with some prospect of 
a remunerative return. 

96. General remarics on the weir proposal . — A scheme of this kind will 
deserve, and will no doubt receive, serious consideration some years hence, but 
we are not impressed with its immediate importance, Sind is not liable to 
famine ; it is not thickly populated ; the rates that can be realized for irrigation 
are not high; and there is stiU considerable scope for the extension of 
irrigation on general lines without resort to more heroic measures. "We 
think, however, that the Civil and Irrigation officers in Sind should endeavour 
to determine definitely what are the areas in Sind that could he irrigated 
either by means of extensions of existing systems, or by perennial canals 
taking off from the Indus. Little appears to he known about the levels, and 
the suitability for irrigation of the country beyond the boundaries of the present 
systeros; and it cannot be said with any certainty what new areas could be 
commanded by canals drawing perennial supplies from above a weir in the 
Indus. We have found that the maximum area hitherto irrigated by the Sind 
Canals has not on the whole exceeded the average or normal area by more than 
10 per cent. ; and although it can hardly be doubted that the effect of perennial 
canals with an absolutely assured supply, would he to bring the present average 
area of existing cultivation up to maximum level, or, in other words, to increase 
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it by 10 per cent., anti also to convert mncb lift irrigation into flotr, and to 
permit a large extension of rail cultivation, wo doubt vhotber these advantages 
combined will in themselves justify the great cost of making the canals perennial, 
if unaccompanied by considerable extensions of irrigation into new tracts. A 
great many lines of levels must have been run at dirferent times in all parts of 
the province; and if these were collated, verified, and supplemented by such 
additional levels as may be necessary, it should bo possible to prepare a general 
plan, showing clearly the position of tho six million acres of cultivable waste 
which are said to exist in Sind, and the possibilities of extending irrigation into 
these areas. The question of an Indus weir should not in tho meanwhile be 
dropped. An attempt should he made to collect all the data and information 
that are necessary before a judgment can ho formed by tho best experts on 
either the feasibility of the project or its cost, and if something more is then 
knonm than at present of the areas into which proposed perennial canals maybe 
advantageously extended, it may he possible to formnlate a sound scheme which 
will have every prospect of success. 

(fc ). — JPrivafe irrigation toorhs. 

97. Frivate canals in Sind. — There are practically no private canals in 
Sind, drawing their supplies direct from the river. Many of tho channels lead- 
ing off from the Government canals arc privately owned, and these are termed 
private canals. IMost of the Government Canals existed long before Government 
assumed tho management, and they had a vast net-work of these private chan- 
nels, some of them of great length. IVc -were told of one on the Fuleli Canal 
40 miles long. They are owned either by Jagirdars, who maintain them and 
arc allow'cd water from tho Government Canal on payment of a small rate as a 
contribution towards the cost of maintaining the main canal, or by communities 
who arc allowed a small reduction in rate on account of clearance. Although 
tho maintenance and managemoni of such channels must ho a much simpler 
matter than tho maintenance of private inundation canals in the Punjab, wo 
find that oven in Sind Governnieni is frequently asked to take them over. The 
people like keeping them until there is a dispute, but canals are continually 
being taken over by Government on the ai)plication of the owners. Such trans- 
fers arc not to be regretted, but may on the contrary be regarded with satis- 
faction ; for the existence of tbeso long channels, over which Government has hut 
little control, leads to great waste of water and ham])ers the niTangenients for 
distribution; and it may he hoped that all these channels will ho absorbed even- 
tually in the Government system.s. Private canals taking off direct from the 
rivers are said to be almost unknown in Sind, hut tho recommendations which 
wo have made, in paragraph G2, regarding the policy to bo adopted in the 
Punjab in respect of proposals for new works of tliis kind w'ill apply also to 
Sind. 

98. JFells. — Tho areas recorded as irrigated by wells in Sind during tho 
twenty years ending 1899-1900 have averaged less than 16,000 acres per annum. 
The total number of wells in the province is said not to exceed 14,000, and 
many of these are not worked every year. Well irrigation is perhaps of smaller 
importance in Sind than in any other part of India which has but a scanty rainfall, 
Notonly is there very little cultivation from wells unaided by canal irrigation, 
hut the practice, which prevails so extensively in tho Punjab, of using wells to 
mature raU crops which have been sowm on lands moistened by the last of the '' 
inundation supply, seems to he pm’sued to a very limited extent. It appears 
that throughout a large portion of tho province there is little or no difficulty in 
the construction of ■wells, and it may he expected that, as the pressure of pojiu- 
lation upon tho laud increases and as tho standard of agricultural practice rises, 
their use wdU become more common. Put at present it seems to he doubtful 
whether any increased facilities for obtaining advances Avill have any great effcot 
in extending tho area of irrigation from wells. Advances under tho taJeavi rules 
are chiefly taken for tho clearance of private water-courses — an object for which 
they will he less and less required as these channels are gradually absorbed in the 
Government Canal systems. These loans for clearances are granted under the 
Land Improvement Act ; hut the Commissioner of Sind is of opinion that, as the 
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cost of clearances is an ordinary recurring expenditure, advances would be given 
more appropriately under the Agriculturists’ Loans Acti and with a great 
simplification in procedniu. The difficulties which have been experienced in 
worldng the talcavi rules are much the same in Sind as elsewhere, and are 
separately discussed in Chapter VI. 

(u ). — Famine worics and programmes. 

99. Famine relief worics not required. — Lamine is rmknown in Sind 
except in the desert, and there has never been occasion for relief worics or pro- 
grammes. ‘When there is famine in the desert, or in the neighbouring States of 
JRajputana, Cutcb, or Baluchistan, there is a great influx of labourers into Sind 
who obtain employment on the canal works and clearances j but it has never 
been necessary to open relief works on Pamine Code principles. 


Section III. — GTJJERAT. 

(i). — Local conditions ; use and value of irrigation. 

100. Lialility to /uwnwe.— The extent to which Gujerat is liable to famine- 
is a matter on which it is difficult to form a trustworihy estimate. If tlie present' 
inqum^ had been instituted before the monsoon of 1899_ the tract would probably 
have been considered as secure as tlioso parts of the Punjab in which famine and 
extensive State irrigation works have been alike unknown, because the rainfall of 
even diw years, supplemented by wells and other private and petty irrigation- 
works, have afforded all the protection required. In the past liistory of the tract 
only one severe famine has been recorded as having taken place during the first 
ninetj'-eiglit years of the last century. That famine, which took place in 1813, 
was due to locusts, and was therefore not preventable by means of in'igation. 
By the great famines of 1832, 1868, 1877, and 1896-97. Gujerat was scarcely 
afieoted; and the disastrous drought of 1899-1900 fell with full force on a pro- 
vince little prepared by previous warning or experience to withstand it. That 
year, in Avhich the rain completely failed, was succeeded by two yearn of such 
short rainfall that tlie crops again failed extensively ; and desinte the low level of 
prices due to the abundance of harvests in other parts of the counting tlie conti- 
nuance of relief measures on a large scale was found necessary. It is now there- 
fore known that Gujerat can no longer be considered secure, and that the 
problem of its more effective protection must be considered. In no part of India, 
however, is a more difficult problem presented, for the very reason that occasions 
of severe drought have hitherto been so infrequent. 

Area protected by irrigation. — The gross area of the five Gujerat • 
districts is 6,115,000 acres, of wliich 4,316,000 are under cultivation. The pro- 
portion of the normal sown area (3,572,000 acres') which is actually irrigated 
from any source is 246,000 acres, or 6’9 per cent, only, the Irrigation from 
Government works not exceeding 40,000 acres. And yet until 1899 the culti- 
vation in these districts, unprotected though it was by irrigation, was regarded 
as almost absolutely secure. The average rainfall (excluding the dry year, 1899) ■ 
varies from 36 inches at Ahmedabad in the north, to 45 inches at Broach and 
Surat in the south. In 1899 the rainfall varied from 4-7 inches at Ahmedabad 
to 9’6 at Broach, and 18-5 at Surat. The stress of famine was intense in tlie 
three northern districts, but was comparatively light in Surat where the Mandvi • 
taluka only was severely affected. These figures might be supposed to indicate - 
that the demand for, and utility of, artificial irrigation in ordinarj^ years is likely- 
to be small, but such an inference would be very precarious, as may be gathered 
from the facts stated in the following paragraph. 

102. Soils and cidtivation. — The two principal soils in Gujerat are the yellow - 
sandy loam known as gorat which is found to a limited extent in the three . 
northern districts, and the black cotton soil which prevails in Broach and Surat, i 
There are intermediate and other varieties, but it is unnecessaiy to specify them.' ■ 
Rice is gro-wn in both kinds' of soil when the conditions of water-supply are 



■ favouTable. Tho dry crops are cotton and millet in’ black soil, and millet- and 
' n'heat in the gorat. In Broach, where, the black soil is much heavier and 

more retentive of moisture than in Surat or any other district, cotton is the staple 

■ crop. It is ordinarily matured without irrigation, and thrives best in a year of 
light rainfall, though it fails in a season of extreme drought. In a year of heavy 
rainfall cotton is usually injured, and in order to insure against the injury it is tho 
practice to grow rice in alternate rows with the cotton. Besides sugarcane and 

'garden crops rice is the only crop which will hear irrigation in ordinary years. 
In the lower lands it is grown successfully on the rainfall alone, but such rice is 
of an inferior quality, though when it docs succeed the crop is very hea-vy and 
consequently valuable. The better qualities arc grown wliere- some protection 
against an ill-distributed rainfall can be obtained by small storage tanks, which 
'fill during heavy rainfall and are drawn on during tho breaks or after the close 
■of tho rains. They also enable a second crop of tal (a sort of bean) to bo grown 
after tho rice. Tliese tanks, which are capable of protecting from one to a him- 
'dred acres each, exist inconsideiablc numbers in Gujerat, and form an important 
’ part in the agricultural economy of Ahmcdabad, Kaira, and Surat. They are 
the chief means of jnotecting the rice culth'alion against irregularity of rainfall, 
and Mr. MoUison, now Inspector-General of Agriculture, is of opinion that when 
they exist they double the value of the fields in a normal cycle of years. Apart 
from sugarcane and garden crops, rice apjjcars to be the most profitable crop 
that can 1^6 grown, if tho water-supply is secure ; and there is a consensus of 
opinion that much more rice would be grown if canal indgation nmre introduced, 
"but that water would not ho taken, except in years of extreme drought, for any 
other staple hharif crop. It may be added that it is pretty certain that water 
could not be supplied for any considerable area of perennial or rahi crops, as the 
volumes in the rivers after jN’ovomber are too low to be of much value. 

103. Irrigation required for rice only. — Irrigation, if provided on any largo 
scale, would in all probability bo utilized mainly for rice, the conditions generally 
not being favourable to the oxtcnsi%'e irrigation of other crops. The crops, other 
than rice, obtained without irrigation in ordinary years arc, as a rule, so fine that 
it does not pay the cultivator to lift water, or to pay for a supply of flow, except 
for valuable crops such as garden produce, tobacco, or tho more valuable 
cereals ; and tho irrigation of these implies very higlt cultivation, or, in other 
Words, plentiful manure and labour. Moreover, the lateness and shortness of tho 
sowing time, tho absorbent nature of the soil, tho heat of the sun, and the 
greater number of waterings that are consequently required, make tho " dut}"- ” 
of water far smaller than in Northern India ; and in many parts tho undulating 
or uneven surface of the laud increases the labour of preparing tho soil for 
'cultivation, while the fact that light watering is impossible renders heavy 
‘manuring indispensal)le. 

104;. Irrigation in hlacJc cotton soil. — The groat body of opinion laid before 
',us, as well as long established practice, points wc fear to the conclusion that deep 
pure black soil, such as is met with throughout by far the greater j)ortion of 
the Broach district, cannot be iirigated extensively except for rice, and that, 
'even for rice, ira'gation must he most carefully restricted, both in area and 
.supply, if it is not to do harm. Tlie reasons are the extraordinarily absorbent 
nature of the soil, -wliich yields excellent crops ^v•ith a verj'^ moderate fall of vain, 
hut absorbs enormous quantities of water if it is attempted to flood it. This is 
enhanced by the cracks which appear in dry weather, and render irrigation from 
.wells, even when the water is moderately near tho sui’face, exceedingly expensive, 
if not physically impossible. Even when water is available in sufficient quantity, 
'and -is given to save crops other than rice in a year of drought, thcro is some 
reason to fear that the soil is deteriorated by tho quantity of water absorbed and 
that the crops, of subsequent years suft'or. Mr. j\Iollison is of opinion that 
.to introduce a canal, with its copious water-supply, into black soil of tliis class 
^qmuld do more harm than good; and that even from large tanks extensive 
irrigation, which must be of rice, would- probably bo dangerous. It is true 
! that black soil will receive a considerable rainfall without injury, to other - crops, 
..that.’in tplaces wheat can be gro-wn as a rabi crop in a year of heavy rain, and 
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tliat Mr. Mollison, so far from objecting to, is disposed to recommend, tbe 
extension of rice irrigation from small tanks. But wheat in these soils is a poor 
substitute for a cotton crop lost by excessiTC moisture ; and the difference between 
irrigation from canals and small tanks is not only that the former is certain to be 
more copious than the latter, but also that, whereas small tanks merely husband 
the actual local rainfall so as to effect its more equable distribution in point of 
time, the canal supply is derived from more distant sources and is so much added 
to the natural and local rainfall. Our conclusion therefore is that, before ven- 
turing to introduce a canal, with its copious supply of water, into black soil of 
the class described in this paragraph, the utmost caution should he exercised, lest 
as feared by Mr. Mollison more harm than good should result. 

106. Soils suitable for irrigation . — At the opposite extreme are the yellow 
and alluvial soils which are eminently suited for irrigation, although often, 
as on the Hathmati Canal, too light for rice. Tliey occupy large areas in the 
Ahmetlahad and Kaira districts, and in the Panoh Mahals, and there is a small 
area in Surat. As to the j intermediate soils, of which there is every gradation, it 
appears that w^hen black soil has a certain admixture of loam it can be profitably 
irrigated for garden crops with high cultivation ; and that when, in addition, it 
is not too deep and overlies a permeable substratum such as miiram, it admits of 
general irrigation without injm’y ; but we understand that these conditions are 
somewhat exceptional in Gujerat. 

106. Cnltimtors in the Paneh 3Jahals . — In the Panch Mahals the character 
of the population appears to offer, for tlie present at least, an almost insuperable 
obstacle to any great extension of irrigation. It consists almost entirely of 
Bbils and Kolis, who are both too lazy and too poor to cultivate tlie better 
class of crops. It will undoubtedly require long education before they can be 
induced to undertake the additional labour needed for the cultivation of rice, 
even if water be given them free ; while the chances of getting them to take 
up well irrigation are for the present extremely remote. Tliroughout the re- 
mainder of Gujerat we understand that the people are most efficient cultivators. 

107. Manure. — The question of manure, without which irrigation is unpro- 
fitable if not harmful in Gujerat, has also to be considered. The people are 
evidently fully alive to its value ; they are already drawing upon sources, 
such as oilcake, which were till lately unknown to them ; and we have little 
doubt that in the case of any such gradual and locally limited exteosion of 
irrigation as may he looked for from the multiplication of wells or small tanks, 
the requisite supply will be forthcoming. The maimer in which the manure 
set free by the failm'e of the dry crops was transferred to the extended 
area which w'as brought under irrigation during the recent famine, seems 
to have been remarkable. But whether, if a copious supply of water 
were brought into a tract by a large canal, the manure required to utilize it to 
tbe best effect would be forthcoming for many years, is perhaps open to doubt. 
There is some evidence that the soil on Ihe Hathmati Canal is deteriorating from 
an insufficient supply of manure. Too much weight, however, ought not to be 
attached to this objection, for we have it on the evidence of Mr. Mollison that 
until ten per cent, of the area of Gujerat is irrigated there is little fear of 
•manurial supplies proving insufficient. In any case, high class cultivation can- 
not be extended saltinn; and it is on that, and on rice, that tbe extension 
of irrigation in Gujerat must depend. 

108. Drainage . — Some tracts in Gujerat suffer from water-logging, and atten- 
tion has been devoted in recent years more to the constmetion of drainage than 
of irrigation works, 'I’he evil is said to Lo on the increase, and is attributed to 
several causes— the silting up of the Gulf of Cambay and tbe consequent rise in 
the bed levels of tbe rivers in Northern Gujerat which fall into it; the distur- 
bance of the natural drainage of the country due to the construction of railways ; 
the encroachment of the sea on the coast villages of Broach ; the silting up of 
old- drainage lines ; and the opening of new drains in the Gaekwar’s territory, 
which, bring more water into Gujerat. The drains which have been constructed 
appear to have reclaimed considerahle areas which have been brought under 



cultlTatioUj and we have uo doubt that more works of this kind arc required. 
But we liave Iieard complaints that t,heir ctl'cefs have not been wholly hene- 
hcial, and that the land is often unwatered too rapidly, so that in seasons 
of drought water is carried away which should have been retained in the fields, 
while at times of heavy rainfall a valuable tilth is washed off the surface 
into the drains, ffho most effective remedy for these evils would be the con- 
struction of small field hands with qwoper ai’raugcinoiils for letting off the water. 
But it is probable that too great a run-off lias licon provided for in some of the 
drains, on wliich some form of regulation may bo required, and the matter should 
receive attention. 


{H). — Existing State irrigation works. 

109. Eirst class irrigation works , — In Bombay, Irrigation Works are divided 
into two classes, first and second. The first class includes all works, whether 
major or minor, for which caiiiial accounts are kept, and those are under the 
management of the Public "Works Bopartment. The second class includes potty 
works for which a revenue account only is maiutained. Those works arc 
managed under the Civil authorities:, the Public Works Department being respon- 
sible for their nniintenance : and the lands irrigated b}' them are assessed at 
a consolidated rate. There arc only two fimt class •works in Gujerat — the 
U'athmati Canal and the Xhari Cut — both of which are in the Ahmcdabad 
district. Their protective value is small, the average areas recorded as irrigated 
by them during the ten years ending 1900*01 be ing 3,225 and 1,901 acres respect- 
ively. Dm'ing the famine ycDr of 1399-1900, the Ilathmati Canal irrigated 110 
acres only, and the Khari Cut did not. irrigate a single acre, as it was dry through- 
out the season. Their productive value is even more unsatisfactory. The 
Ilathmati Canal was opened in 1S73, and is classed as a productive public work. 
The total capital expenditure to end of 1900-01 amounted to lls. 5,17,838. 
Tire working expenses _ up to date have exceeded the gross revenue by 
lls. It, lie, and in addition tire interest charges have amounted to lls. 5,51,572. 
The Khari Cut has a capital account of lls. -1,29,980. It was opened iul883, 
and its gross revenue to end of 1900-01 exceeded tlic working expenses by 
lls. 16,279 only. The two works taken together liavc cost about 9 i lakhs of 
rupees and just pay their rvorking e.xpeuses, the average area irrigated being 
about 5,200 acres, so that lire capital cost has been about lls. 200 per aero, 
on which there is no return. These results do not encourage the construc- 
tion of irrigation works of this fype, namely, channels taking off from the minor 
rivets in Gujerat. The Ilathmati Canal takes off from above a weir 22 feet in 
height, the catchment area of the river above tlie weir being 52-1 square 
miles, hut the supidy is ^•ery precarious and can only be insured by the con- 
struction of a large storage reset voir, for which no suitable site has yet been 
found, though the question has several times been taken up. The cost of storage, 
even if feasible, would be very great; aud if water were stored it is doubtful if 
there would he much demand for it cxcc])t in years of drought. Tho only 
crop that takes regular irrigation is rice, and it is found that the soil in the area 
commanded is not very suitable for rice cultivation. 

110. Second class irrigalion works . — There are in addition 387 second class 
works in Gujerat. ]\Iost of thc.co arc small irrigation tanks ; but au important 
exception are the Khari sluices which irrigate eleven villages in tho Ahmed- 
ahad and Kaira districts. Tlicse are said to bo very useful in ordinary years, hut 
they, and almost all the tanks, failed entirely in the fanriuc ye;u-. The average 
irrigation from these 387 works during the ton years ending 1000-01 exceeded 

32.000 acres, the revenue dependent thereon amouifiing t,o nearly lls. 1,12,000, 
while tho oxpcnditnre on maintenance was lls. 38,000, or about 35 per cent, of 
the revenue. The net revenue has been therefore about Jls. 71', 000, but this 
does not represent profit on capital oxpcnditnre. IMost of the works wore ori- 
ginally constructed by the people aud tho expenditure of lls. 38,000 ou raaiuten- 
anco has been incurred by Government in consideration of the revenue depen- 
dent ou the works. Of the 3S7 n orks no less than 289, which irrigate over 

12.000 acres, arc in the Surat district ; and 66, irrigating nearly 11,000 acres, 
are in Ahmcdabad. 
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111. Other small irrigation tmilcs . — ^Tlie tanks wliick are classed as second 
class TTorks indgate over 20 acres each, and for those continuous revenue 
accounts are maintained. But there are in addition about d,300 smaller tanks 
upon which over -10,000 acres are said to be dependent for their irrigation. 
There are 1,286 of these tanks in Abmedabad, 2,200 in Eaira, and 700 in Surat. 
As in the case of the* second class works, the lands under them are assessed at 
a consolidated rate. Apparently a large portion of the area . migated by these 
works is omitted from the annual statistics of inigated areas. 

112. Hepairs of tanhs . — "We understand that at the time of settlement 
Govomment undertook certain obligations in respect of the maintenance 
and repairs of tanks which wore not however very clearly defined. Since 
then, in 1892, the Government recognized its duty, as a great landlord, to 
repair tanks from which it was reaping an enhanced revenue. The general 
practice has been to requh’O the cultivators to deposit 10 per cent, of 
the estimated cost of repahs, and the Public "Works Department is then 
asked to carry them out. The object of the 10 ]ier cent, deposit is to inevent 
applications tor unnecessary repairs. But it has not been considered obligatory 
in aU cases, or when loss of revenue would ensue if the repairs Avere delayed ; 
although it has been ruled that the contribution should generally give priority 
of claim for repairs to the tank concerned. It has also been ruled that, without 
the consent of Government, the cost of repairs should not exceed Ion times 
the annual Avator rcA^enue due to the tank. The evidence laid J)cfore us indi- 
cates that these rules have not Avorked Amry satisfactorily. No attempt appears 
to have been made to repair the tanks as a Avholc, or on any regular system. 
On the one hand there has Ijeen a general feeling on the part of Govern- 
ment officers that the people had some share in the responsibility for repahs. 
On the other, the people have made no attempt to keep them in order, in the 
expectation, probably, that Government Avould some day repair the tanks which 
in years of ordinary rainfall luu'o served their purpose fairly avcII. Evidence has 
been given, of the value of which we find it difficult to judge, that the reductions 
given at revision of settlement are at any rate not commensurate Avith the 
deterioration in the supply as it now stands in many places, 'the neglect 
to repah does not seem to havo heen duo to Avant of funds, for allotments have 
been made year by year and alloAVcd in great part to lapse. It seems to have 
heen due partly to a Avant of system, and to indifference on the part of the 
officers consequent on the absence of complaint by the people dining a cycle of 
prosperous years ; but very largely to the rule that preference should be given 
to those villages which were prepared to contribute 10 per cent, of the cost — 
a rule which caused grievous delays, which prevented any systematic and 
economical dealing with tho question as a Avholc, and which in practice made 
compulsory what was intended by GoAmrnment to be an optional contribution. 

113. In Surat the Avater revenue due to priA^ate tank's is estimated at 
Bs. 60,000 per annum, and the expenditure at Bs. 10,000. It is said that this 
rate of expenditure is insufficiout to maintain them in good order owing to 
past neglect, although it would probably suffice if I’epairs had been caixicd out 
regularly. We were told that in this district the wet revenue might have heen 
pitched one-sixth higher at settlement if the tanks had been then iu order. 
In Abmedabad, where there are said to be 1,286 tanks irrigating on an average 
26,600 acres, an annual grant of Bs. 10,000 has been allotted for repairs, but 
tho actual expenditure is said to have been about half this or Bs. 30,000 only 
ill seven or eight years. The ExecutiAm Engineer told us that it Avas now 
proposed to spend 5 lakhs in the next thirty years. It is not anticipated tluit 
this expenditure will result in any great increase in tho revenue realiK(xl 
from these Avorks, hut merely that it Aidll make tho supply more secure and 
prevent the tanks falhng altogether out of rejiair. Tho expenditure apiieai’s to 
he required mainly to make up for past neglect. The Avork to he done is 
principally that of repairing and raising the hands, and providing suitable Avaste 
weirs. In some cases, where the tanks have silted up. they will also have to bo 
deepened. The cost of removing silt from large taulis is out of all propor- 
tion to the advantage gained, but in the case of these small tanks, which 
may fill several times in the season and in which silt accumulates - very 
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slowly, cloarances may sometimes- 1)g recommended, especially when it is 
necessary to tlnd emidoymcnt for relief lahom’. 

114, Wc learn with satisfaction that Government fully recognizing their 
responsibilities have directed that the 1 0 per cent, rule, AvJiich was originally 
introduced as a sort of test of the iirgeney of any demand for repairs, should 
he abolished. We would recommend that all tanks should now be put into 
thorough order vithin five years, and that subsequeni, repairs should be con- 
ducted on a system of rotation, so t hat every tank' may be overhauled in its turn, 
within a period of 20 or 30 years, or whatever length of time may be found by 
experience to be suitable. 

115. JjiahilHy for ‘petty repairs. — When once a tank has been thoroughly 
repaired and put into good Avorldng order at the cost of Government, avc con- 
sider that the customary obligation on the cultivators to carry out ordinary 
petty and annual repairs, sucli as filling up rat-holes, clearing away vegetation, 
etc., should be strictly enforced. The local rcsjmnsibility for such repairs 
does not appear to have been as clearly recognized in Gujerat, either by custom, 
or by express declaration as in IMadras, though \vc cannot believe that there 
Avas no such respou'jibility in the old days. Be this as it may, avo regard it as a 
matter of the first importance that theso tanks should be maintained in a high 
state of efficiency. GoA'ernmeiit should fir.st recognize and carry out its oAvn 
obligations in this matter by putting all tlie Avorks into thorough order ; and 
when this is done, whateA'cr oldigations in the matter of petty repairs can 
conveniently and Icgitiraato'.y be imposed on the cultiA'ators, should be svstema. 
tically enforced, legislation of the kind wliich Ave have proposed for Madras 
Ijcing undertaken if necessary for the purpose. 

116, Helbiqtmhnent of small tanks. — In the case of the numberless A'ery 
small tanks which Government cannot possibly maintain, or of others which they 
are not prepared to maintain, avo consider that they should be definitely relin- 
quislied, a liberal reduction being made in the assessment. We undemtaud, 
hoAvever, that the catchment area must be .surveyed and estimates made 
before it can be finally decided whether a tank shoidd l)e retained on the Gov- 
ernment list or relinquished to the cultivators. Once made, these plans and 
surveys Avill remain as a guide to the revenue officers and others of the standard 
to be maintained. 

{iii). — Scope for further extensions of State irrigation 2oorlcs. 

117. Construction of large canals from the principal rivers. — The question 
naturally arises Avhether Gujerat could not be almost absolutely protected 
against drought by the construction of large canals taking off from the four 
fine rreers which traAmrse it — the Sabarmati, the l^Iahi, the Nerbudda, and the 
Tapti. "We haAm already pointed out some of the objections to canal irrigation 
in black soil districts, but tho question has noAV to be looked at from other 
points of vicAV. The first thing to bo noted is that these rivers are all 
A'ery deep, 30 feet and upwards below the natural sui-face of the country, and arc 
subject to violent and enormous floods. The head-Avorks for any canal, includ- 
ing a AA'eir and head regulator, would therefore be very costly ; and channels ten 
or more miles long, in very deep cui ting, would probably be required before 
command of the country could be obtained. But if this expenditure be faced, 
it has also to be borne in mind that the supirlics in these river.s from November 
to May, both inclusive, are so small and precarious that rahi and hot Aveather or 
perennial crops cannot be irrigated on any extensive scale unless storage works 
are also made. Assuming for the present that the consiiuction of siorage works 
cannot be contemplated, Iho result will be that the canals Avill supply water only 
for monsoon crops, that is, for rice, and for a limited and variable area of rahi 
crops. Probably sufficient water could not be reckoned on to justify the attempt 
to irrigate sugarcane or garden crops, or at any rate the areas under them would 
bo insignificant. In tracts the rainfall of which averages 36 inches, it may be 
difficult to obtain high rates for rice ii-rigation. But the local officers seem to 
think tliat there would be little difficulty in getting as much as Bs. 6 or even 
Bs. 7 per acre j and the scale of rates obfained on the Khari Cut, and the wet 
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rates on rice lands deriving irrigation from taiiks, jnstify this conclusion. In the 
Eistna and Godavari Deltas also, "where the rainfall conditions are not dissimilar, 
the revenue rates are Es. 4i and more for irrigated rice. IVith a rate of Es, 5, and 
allowing for working expenses Es. 2 per acre, which is probably the lowest 
rate for such canals as would be made in Gujerat, works of which the capital 
cost did not exceed Es. 75 pier acre, would be remunerative ; and works cost* 
ing even double that amount might be justifiable for protective purposes. 

118. We consider then that for canals in Gujerat reliance will generally have 
to be placed, as in Madras, upon rice irrigation. Irrigation for o’ctbl is, however, 
not altogether out of the question. But it will not be pos-sible without storage 
works, whicli are likely to he expensive, ancl for which sites will bo difficult to 
find and, perhaps, to acquire. It is unfortunate that the most likely country for 
such work's seems to he in almost every instance outside Eritiffi territory. But 
there is uop?7'HK'f facie reason to suppose that there would beany insuperable 
difficulty in oomiugto terms with the Durbars of Eative States for the utilization 
of the sites. Similar difficulties were overcome in the case of the Is'ira Canal and 
tho Periyav project, the lake reservoirs of which arc sit.ualcd respectively in the 
territories of the Chief of Bhor, and of His Highness the M.aharaja of Travancore. 
Bor storing the waters of the Gujerat rivers, se.areh must he made for .sites high 
up the valleys in hilly couutiy, where the land likely to Ijc suhmci'ged "s^dll not 
he of great value for cultivation. Prospectiiig for such sites has been begun by 
His Highness the Gaekwar of ifaroda with the object of storing water for use 
in his own territory. Wo think tliat a thorough and scientific examination of 
the head waters of tho Saharmati and ^Malii, and of those parts of tho Satpuvas 
a^d Vijidliyas which feed tributaries of tho Eerliudda, should be made with the 
object of ascertaining what the possibilities are of .storing tho head waters 
of the great rivei's of Gujerat, and of utilizing them for the benefit of the 
Avliole of the country commanded, wlicilicr British terntory or Native States. 
It is of extreme importance, in the intcre'jis of onr owm famine administration, 
that the Native States of Gujerat, from Bavoda downwards, which march and 
are interlaced witii British territory at mtmhcrless places, .should he given ns 
efficient protection fi'oin famine as circum.stancos will allow. Wc have no 
hesitation therefore in recommending that tho cost and agency for the proposed 
investigation should he p)rovidcd by the Government of India. "Uffiat the result 
of the survey will bo it is impossible to predict. It may tium out that the 
expense of storage "will ho prohibitive, or the difficulties of making the "works, 
insuperable. Bui until the possibilities have been ascertained, the attempt to 
render a considerable mcasm'c of famine protection to Gujerat ought not to 
be abandoned in despair. 

119. T/ie Saharmati scheme . — The fiKfc scheme to be considered is tliat of 
tapping the Saharmati. Surveys for this "worle wore first made as long ago as 
18(58, "vhen it was proposed to irrig.atc on both sides of the river. It was 
subsequently decided in 1873 that, .as tho laud on the left bank would he 
provided for by the Khari river uorks, the Saharmati water should he used 
only on the right hank. I'hc project was reffised in 1803, but was not 
recommciidcd by the revenue authorities. Tlic jjeople in the tract that woffid 
he commanded have, in conscqtTCuce of the famine of 1899, been petitioning 
for a reconsideration of the sclicme, and the old estimates have been brought 
forward, with some revision to indicate the probable scope and cost. The 
head-works would he placed near Ahmcdabad, just below the pumping station 
for the city watcr-worlvs, and "water "n’^ould be supplied to the fertile lands 
of Sanand and Dholka. A very expensive and substantial weir on a sandy heel 
would he required, with a head channel, 40 feet deep in the first mile, which 
would run out and command the country in the tenth mile. A monsoon dis- 
charge of 500 cusecs has been proposed, but this supply will not, as a rule, be 
available after Septemhei-, and it is difficult to say what quantities may be relied 
on between October and July. The recorded discharge ohseivations, prior to 1901, 
indicate a minimum of 378 cusecs in October, falling gradually to lOO cusecs 
in April, May, and June; hut the record is incomplete and unreliable, as observa- 
tions have only been casually and occasionally made "without any attempt to 
■secure minimum values. The average di.schargcs dui’ing September and October 
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1901 ■were, however, no Hglicr tlian 239 and 12G acres respectively, and at the 
time of onr visit in December the discharge must have been less than the latter 
amount, the bed being almost dry. It is do'ubtfnl therefore whether any supply 
can be relied on after October in a dry year, though the safety of the monsoon 
crops would be assured. There appears to be some doubt as to the area that can 
be commanded by the scheme, which lias been variously estimated at fi’om 55,000 
to 100,000 acres, but, if the latter area is available, an annual irrigation of 
about 33,000 acres may bo reckoned as feasible. The total cost of the scheme 
has been roughly estimated at 24- lakhs. If it can he completed within this 
sum, and if 33,000 acres can be irrigated annually, a return of over three per 
cent, might be anticipated ; but it is impossible to form an opinion until the 
scheme has been worked out in greater detail by the ITiblic Works and Devenue 
officers. The long reach of deep cittting in the tivst ten miles would be admir- 
ably suited for the employment of relief labour. This scheme, however, even if 
successful, makes nse of hut. a small x^ortion of the A^atcrs of this considerable 
river, and hy no means oh-i iates tlie necessity of searching for sites for storage 
works higher uj) the vaUoy, lioih in British tenitovy and in Native States. We 
recommend indeed that this examination should he undertaken before any 
attcmxit is made to work out the Saharmali ]n'ojcct in greater detail; as it is 
quite ]oossil)le that investigation may show that, if suitable arrangements can he 
made with Native States, a scheme of a much more extensive and useful charac- 
ter can be proposed. 

120. JUahi o'iver scheme . — The idea of a canal from the right hank of the 
iWalii river, to irrigate tlie south-eastern jwrfcion of tlie Kaira district between 
Thasra and Anand, docs not seem to have advanced much beyond the suggestive 
stage; though a site for the head-works has been proposed by’- the Executive 
Engineer, near the point where the railway' from Anand to Godhra crosses the 
river. If a suitable site could he found a few miles higher up, beyond Bewa 
Kantha territory*, it might perhaps also l)o possible to take off a left'bank canal 
into the western Panch ilahals. The Jlahi river is not perennial, and monsoon 
irrigation only could ho provided for ; hut although the river is a large one, very 
little seems to he Icnown about it.s discharges. I'he wells in this part of th*e 
country appear to ho very deep, and it may be inferred that iiTigation would 
he appreciated if the soil is suitable, but wc have seen no reports on this point. 
AU these matters should be fully investigated. 

121. The NerhicUla . — The ISrerhudda has the best and most unfailing cold 
weather supply of all the Gujerat rivoi-s, hut there appear to liavo been no 
ohseiwaiions of cold or hot wcatlier discharges. The question of a canal from 
the hierhudda for irrigating any x>^rt of the Broach district, seoms never to 
have been seriously' considered. We find indeed tliat as long ago as 1868 a pro- 
X)osal was made to the Govcniment of India by a Mr. Balston to form Joint 
Stock Compariies for the construction of a large canal in Sind and also “ of the 
necessary works for in'igating tliat part of British Gujerat win eh is situated 
between the rivers Tapti and Malii, by' means of a clam across the Nerhudda, to 
resen'c a supply of water, aud of collateral liigh level canals, at a cost roughly 
estimated at £2,500,000.” The writer stated tliat be had made “a prelimi- 
nary survey' of this part of Gujerat, and collected sufficient data to satisfy 
Mr. JJawkshaAV, the eminent ongineei-, that ilio proposed work is practicalde, and 
would he highly beneficial to tlic province and profitable to its promoters.” Tliesc 
quotations contain all the information that was given in regard to this proposal, 
and the correspondence ended when the receipt of the letier liad been acknow- 
ledged. The question of a Nerhudda Canal docs not appear to have ever been con- 
sidered in the Public Works Department ; xwobably bccansc it was realized that 
all conditions were even less favoiwahle tlian in the case of thfi Tapti which as 
we shall presently show has been frequently under consideration. The waters 
arc tidal for some miles above Broach, and too brackish for indgation. 
Upstream of the eastern boundary of that district the Nerhudda passes through 
Bavoda and Central India States ; and if any use is to bo made of its water 
it must be drawn olT outside British territory, aud after irrigating parts of 
Baroda might perhaps he extended into Naira, but the question does not appear 
to have been investigated in any way. 
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122. The Tapti . — A project for constructing canals from the Tapti in the 
Surat collectorate was made as long ago as 1857. The general idea was to con- 
struct a dam across the river a1)OTe a rocky harrier near Kurroda, and to talcc 
off two canals above this, one from the north, and the other from the south hank; 
the former to irrigate the Olpad talulca in Surat, with a possible extension 
across the Kim river into the Ankleswar talulca of Broach, and the latter to hri- 
gate part of the Bardoa talulca in Surat. Both canals, hut especially that on 
tile south hank, would have been capable of irrigating part of the Gaelcwar’s 
territory. These proposals w’cre first submitted to the Government of India in 
1 868, when the Government of Bombay recommended sanction for an estimate 
amounting to Es. P, 53, 573 for the eonstraction of the dam and the south bank 
canal .ns an experimental work ; on the success of which would depend the con- 
struction of the north bank canal, and the completion of the scheme to the ultimate 
extent contemplated. The Govemment of India were unable to accept this esti- 
mate ; and after some correspondence and delay, an estimate for a north hank canal, 
amounting to over 44i lakhs and expected to yield a return of n'’arly 10 per cent., 
Avas accepted by the Government of India, and sanctioned by the Secretary of Stafo 
in JnnuaiT 1872. Work on the dam was actually started a few montlis later; hut 
in the following .Tanuary orders Averc gh'en to suspend operations until the detailed 
estimates had hcen A\’orked out and had recch’cd the approval of GoA'crmuent. 
Burthcr coiTcspondcnee ensued. Modified estimates were submit ted, and ga'cu- 
tually, in 1876, tlic Government decided that tlie state of the finance.s Avould not 
admit of the project being proceeded with, and that it should ho postponed to 
a more favourable oiiportiuiity. A doubt AA’ns also expressed as to the esti- 
mates of revenue which Averc regarded as too sanguine. In 1883 the Bombay 
Governnieut again proposed to take up tho project ; hut after further corros- 
poncloncc, the GoA''crmnent of India cxprcssecl its inahilitj' to hold ouf any hope 
oF its being sanctioned as a productive public Avork. 'Subsequently, in 1893, 
tho Bombay Government reconsidered the project Avith regard to its 'suitability 
as a relief Avork; hut the local oULccrs consulted reported so unfavourably on the 
prospects of the sehemo that it Avas again dropped. Tl)c objections Avoro maiuly 
oil the grounds that tho staple crop of the di.strict was cotton, wliich not only did 
not require irrigation, hut Avould he injured by it ; that there AA'ouldhe no demand 
for Avater in the rainy season ; and that the small supply aA'ailahlc in the hot 
Aveather could not he diverted to perennial irrigation AA'ithout injury to the city of 
Surat and its Avator-supply. Notwithstanding the oxpononcesof three successive 
years of drought, these objections Avere sustained by the official witnesses aaIio 
came before us ; and wo had no CAudence of any desire on the part of the land- 
OAvnere or cnltivatoi’s in Broach or Surat for canal irrigation, 

123. It may thus ho said that the idea of making canals from the Tajiti 
has been under consideration many times dining the last 45 years ; but tliat on 
each revival of the question it has been A'icAved Avith loss and less favour by 
the Govemment of India, and put foi’AA'ord AA’ith less and las'? confidence by the 
Local GoA’ernment and authorities. After considering the whole history of the 
ca^e, and all the evidence that AA'as taken by us in "Giijerat, are of opinion 
that although tlie AAmrk cannot be regarded as one of extreme urgency or 
importance, it may nei'ertholess deserve favourable consideration wheu works of 
more immediate importance have been completed. The tract which would ho 
commanded suffered less from drought than the more nortliern parts of Gujerat, 
and distress was not A'ery seA^ere even in 1899. In many years the crops suffer 
from an excess of rainfall; and in some parts, ns in the Olpad taluka, drainage 
works have been constmeted or are required to prcA’ent serious water-logging. 
A 'arge and increasing lu’oportion of tho whole area is peculiarly suitable for 
the cultiA'otion of cotton, a crop Avhich nowhere in this paiL of India requires irri- 
gation. 'J'lie supply in the Tapti in the hot weather months is too uncertain for 
the irrigation of a cousidcrahlo area of perennial crops Avuthout storage woihs. 
Bor all these reasons the protective value to Gujerat of a canal from the Tapti 
would he much less than is often supposed, when regard is paid only to the 
magnitAide of the monsoon supplies AA’hich discharge uniAsed into the sea. 

124. On the other hand, such protection as would he afforded would probably 
pot be very costly. There is no doubt that all the earlier estimates of the 
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revenue Avliicli these works .would yield, varying from 16 to 9 per cent., were 
very exaggerated. In 1883 the sanguine anticipations of earlier years liad come 
down to a return not exceeding per cent., to be attained only after many 
j ears ; and now it is certain that an estimate of cost framed nearly thirty years 
ago cannot he accepted n ithout further inquiry. There are however reasons 
for supposing that the not revenue on this work may within a reasonable time 
equal the charges for interest, or may at any rate fall so little helow them, that 
the j)ermauent charge on the State may he very small. We think it hardly 
safe to rely on much revenue from perennial or even rahi crops, or on the aban- 
donment of cotton for rice cultivation. Wo find, however, that a right bank 
canal ■would command a cultivable area of 295,000 acres, of which about 40,000 
acres arc under cotton. A canal of the size which has been proposed, and 
Avithout storage works, should he capable of irrigating 50,000 acres of rice, which 
would be less than onc*fifth of the area commanded. The area which the canal 


Avould traverse has abeady a certain 
ji.tndvit!.inbi . . . . i«o«) amount of rice cultivation, as shown in the 

uiiiaci tiiitiki. . . . . 3,700 margin; and, in both Olpad and Ankleswar, 

^ an appreciable number of tanks have been 

constructed for the assistance of tliat cultivation. These would not have been 


made if irrigation were not required to obtain a good rice crop in ordinai-y years ; 
and, as aboady oliscrvcd, ]\[r. Mollison has estimated that the existence of tanks 
doubles the value of the produce of rice during a series of years. Even when 
alloAvanco is mode for the expense of preparing fields for rice, and for the 
difficulty as regards manure, avc do not think it unreasonable to suppose 
that in such a tract an area of 50,000 acres under constant rice cultivation might 
he relied on Avitliin ten years of completion ; and that if no liigher rate than Es. 5 
per acre can be levied, and a very moderate alloAvance he made for watcr-mtes on 
peronnial and rcili crops, the Avork Avonld not be uinemunoratbe even if the caintal 
amounted to 60 lakhs. It is indeed true that no largo inigation work in the 
Bombay Presidency, otitsidc Sind, has ever proved remunpratiAm ; hut the only 
Avork of the kind in Gujerat Is the ITathmati Canal in AA’hicli the supply is very’^ 
uncertain, and Avhich commands an area in AA’hicli the soU is unsuitable for rice. 


In the Deccan, also, both the soil and the character of the people are unfavourable 
to the extension of rice cultivation. Wc tliink that all conditions arc much 


more faA'omahlc in the tract now under consideration. But avc Avould strongly 
urge that CA'cn here the canal should only be taken into those parts in AAffiich an 
extension of rice cultivation may be relied on ; and lhat it should avoid tlic 
lowest lying tracts in Avhich rice can uoav be cultivated Avithout the assistance of 
a canal, and in Avhich there Avoiild be a danger of water-logging. 


125. Eeference has been made to a proposed canal on the south-hank of the 
Tapti. Tins project has been given up in favoiu’ of the north-hank canal ; 
partly because the area to he commanded is said to be less exposed to famine 
than the northern tract ; and partly because the area Avill he much smaller, and 
will therefore yield a smaller revenue in proportion to the cost of the hcad-Avorks. 
Moreover, much of it is in the GackAA'ar’s ten'itory. On the other hand, the cost 
of the canal would be much less, and the soil appears to he better suited for 
rice ; so that it is a question for consideration whether the south-bank canal 
should not be first undertaken. But, before either of the schemes is considered, 
detailed soil maps must ho prepared, and a careful examination made of the 
suitability of the soils for irrigation. 


120. General recommendations . — The total area tliat could be protected 
under the various proposals which have been hitherto made for utilizing the 
larger riA'crs in Gujerat forms, liowevcr, but a small proportion of the total area 
of the province, the physical characteristics of A\'liicli, it is feared, may not prove 
favourable to A^cry extensive irrigation schemes. The question of utilizing the 
Avaters of the Saharmati appears to us to haA’'e the first claim to consideration, 
Avhother regard he paid to the character of the soil, or to the liability of the country 
to drought. But we do not think that the project which has been laid before us 
should be undertaken until the question of making a large storage work in one of 
tlic Native Slates, and of taking the canal off higher up the river, has been carefully 
considered ; and Ave think that this should bo investigated at once, and that there 
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should he concui'i'cntly a further examinaiiou of the possibilities of utilizing the 
Mahi river. Canals from the Ncrhudtla and Tapti appear to us to be loss 
xu’gcntly requhed as a measure of protection from famine, and great caution 
must be exercised in introducing canal iiadgation in the black cotton soil tracts 
of Gujorat. 'A Nerbudda Canal in black soil could not possibly pay, or be justilicd 
except for the protection of the country in seasons of extreme drought. The 
country to be irrigated by the Tapti is not sufriciently exposed to severe famine 
to justify the execution of the canal for ])nrcly protective purposes. It should 
be undertaken only if likely to prove remunerative, though not necessarily highly 
remunerative, for purposes of rice irrigation on lands not required for the growth 
of cotton. But, as already indicated, the proposals which have been laid before 
us do not cover the ground ; and for the ascertainment of the possibilities of irri- 
gation in Gujerat a comprehensive examination of the country is absolutely 
essential. 

127. Subject, honever, to the jn’ccautions whicli rve have recommended, we 
think it possible that a canal from the Tapti can he made rvhich rrill he beneficial 
to the country without imposing any permanent liability on the State, and we 
recommend that the matter be taken tip as soon as may bo convenient, Wc 
have little information as to the Nerbudda, but there aiipears to be a wider field 
for the utilization of the wat ers of this river in Baroda territory than in Gujerat. 
The possibility of extending any canal that maj'’ be made in Baroda into some 
portion of the Kaira district seems, however, to deserve consideration ; and an 
c.xamination of the country should be made bi’ Hritisli and Stale Engineers 
working in conjunction, so as to utilize the water to the best advantage in ail 
Provinces and States of which any portion could be commanded. It may bo 
observed that it is hardly possible to utilize cflcciivcly the waters of any of the 
Gujerat rivers without reference to the interests oJ' Native States, for even the 
Tapti Canal would have to traverse some parts of Baroda. Wo realize the 
difliculties which this may involi'c, hut wc do not regard them as insuperable. 
Bvoiy irrigation work should ho designed to Ijcnofit as largo an area as can he 
clfcctii'cly served by it, xvitliout reference to tcriitorial boundaries ; and we think 
that if Government will assist Native Slates in dox'cloping inigalion within 
their own boundaries, and will allow them a fair share on equitable terms of the 
benefits of British works which traverse or derive water from their territories, 
it should not. be impossible to secure the fricndl.v co-operation of the Durbar.^, 
as has aheady been done on a notable scale in the Punjab. 

128. Hivcr ffau(/es.—Bc\'ovo Icnxing this part of our subject wo must call 
atfention to the want of any reliable and continuous record of the flow in the 
Gujorat rivers. ‘When particular projects have been under consideration, casual 
observations appear to have been mode of the actual discharges on particular 
dates ; hut there is nothing to show that these dales were the dates of minimum 
discharge, or during what periods the discharges varied within certain maximum 
or minimum limits. No record has been kept of rix'cr gauges with which observed 
discharges could be correlated. TVe recommend that permanent gauges be 
established at suitable sites on all the more important rivers, and that the 
gauge reading be recorded at least twice a day while the river is in flow. The 
many railway bridges Avhich cross these rivers will generally form ideal sites ; 
and u'hcn there is any establishment on or near them it should be easy to 
arrange for the maintenance of a gauge record at an inconsiderable expense. 
The Public Works Department should he made responsible for the maintenance 
of this record, and for the taking of a few observations of the actual discharge at 
each site every year between the months of October and July, and at dilferent 
stages of the river, wliich would be correlated with the gauge readings. It is of 
less importance to take discharges during the flood season, as long as gauge 
levels are recorded, hnl an occasional flood discharge would also bo of great 
value, 

129. Minor irrigation loorlcs . — It is difficult to say wLat scope there is 
in Gujerat for the construction of minor irrigation works. The general ques- 
tion of improving the water-supply and afforffing increased facilities for irriga- 
tion, has not hitherto received much attention ; and very few definite proposals 
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have been laid before us. Most of these relate to works which have been com-' 
menced under pressure of famine as relief- works, and others arc works wliich can 
only bo recommended as a means of employing relief labour. The works pro- 
posed are generally fairly large tanks, though in such a flat country as Gujerat 
there are not many parts where these can bo made with advantage. Where 
there are suitable sites commanding lands in ivhiohrice cultivation will certainly 
be practised, it seems probable that such works will have a considerable protec- 
tive value ; and that they will yield some, if not a full, return on the cost of con- 
struction, as the year in wliich water would not be in full demand for rice would 
he a rare exception. A thorough examination of the country with a view to the 
construction of such works would seem advisable. It is true that tanks which 
depend on local rainfall are likely to fail in a year of extreme drought, but it 
by no means follows that they uiil bare no protective value. They will, 
like the tanks in the Central Provinces which did such great service during 
the famine year of 189G-97, be invalualilc in years of badly distributed rainfall. 
One great difficulty, hero as elsewhere, is the supposed necessity for taking up 
the submerged land. In our Chapter on the Central Provinces we make pro- 
^nosals for overcoming this difficulty (paragraph 3G2). There is said to be a consi- 
derable field in the Kaira district for repairs and improvements of existing tanks 
and the restoration of brolcon hands ; and new tanks have been proposed also in 
the Abmcdabad, Pancli Mahals, and Surat tlistricts. Particular attention should 
be paid to the Dobad taiuka of the Paneb i\lahals wliich should be thoroughly 
examined. It ajipears probable also that somctliing might be done in the way 
of constructing clianncls to take of! from the minor rivers for the purpose of 
feeding existing tanks. These channels would be of little use for direct iridga- 
tion, as the supply would be very fitful and precarious ; but if they ran even for 
a few hours they w’ould bo of groat service in filling tanks, although no direct 
return could bo expected on the cost. There are also drains which draw off 
water from upper lands which might with advantage he connected with tanks. 
The construction of weirs acros" rivers like the Mahi, with rocky beds, has also 
been recommended, so as to impoimd a certain quantity of water which could 
be lifted and used for inlgaiion. Por the present, however, the most urgent 
work for the Public Works Department is the repair and hupiovement of exist- 
ing tanks, to which wc have referred in the last section. 

130. Draim . — There is still a great deal to be done in the way of drainage 
works, which may he regarded as really protective, as they result in an extension 
of cultivation, although in themselves of little service in a year of drought. We 
think that the construction of drains, like that of tanks, could in many cases 
be facilitated and, what is of even greater importance, rendered more popular, 
by the adoption of the policy -which is suggested in paragraph 3G2 ififra. 

{iv).—J?rivate irrigation tcorhs. 

131. 7Fell irrigation .— exist in considerable numbers in Ahmedabad, 
Kaira, Surat, and in smaller numbers in the Punch Mahals. There are very 
few in Broach, for, as we have .already shown, well irrigation is not suited 
to the rich black soil of that district, and the water in such soil is generally 
brackish. Elsewhere they can ho worked with profit up to a depth of dO feet, 
and even up to 50 feet in a year of drought. In the garden lands of 
Surat, wafer is as near as 20 feet from the surface, and oven less in some 
localities', hut in other districts it is seldom less than 30 feet, and generally 
move. There are large tracts in Avhich water cannot he found ; or if found it is 
too brackish for any hut tobacco and hurley cultivation, or it acts like glue 
upon the soil. Moreover, the nature of the supply seems to l)e extraordinarily 
capricious in Gujerat. In some cases freshwater is obtained by sinking through 
a salt water hearing stratum ; in others a well is deepened at tlie risl{ of substi- 
tuting brackish for sweet water. Tlic water will sometimes desert a well or 
turn brackish without apparent cause. The first year of drouglit (1899) hod 
no very great effect on the water level in wells, though in some cases, especially 
in black soil, the water became too salt for use ; but the subsequent years of 
droughty very greatly diminished the supply. We have already rofeiTed 
to the difficulties of irrigating black cotton soils ixom wells, owing to its absorb - 
oht, nature and -to the cracks wliich- appear -in -dry -weather; in • Gujerat 



the I'act that tlic water-supply is from percolation and not from spiings still fnrtlier 
reduces the area irrigahle. Ordinarily, a single mot will irrigate only 2 acres in 
l}lack, and 4 j acres in other soil ; though these areas will he trebled in a year of 
famine hy substituting fodder and cereals for garden crops, and taking two or 
three crops oil’ the land. The areas in which it is possible to sink wells that can 
be worked with profit, are so limited that good judges estimate that if every such 
area in Gujerat were supplied Anth as many wells as it could employ, irrespective 
of cost, the total area irrigated from them would he at the outside one-tenth 
of the existing cultivation ; and indeed Mr. Mollison applies this proportion 
to the Kaira district itself, which is the best suited to Avell-irrigation of all the 
Gujerat districts. The cost of a single-^;^o^ masonry well, 8 to 10 feet in 
diameter, and from 40 to 60 feet deep, varies from Es. 500 to Es. 700. 

132. Extension of toell-irngation . — In Gujerat as elsewhere the extension 
of Avell-irrigation to be healthy must bo gradual. Before 1896-97 large numbers 
of efficient Avells arc said to have stood unused. During the recent famine 
an immense number of wells seem to have been constructed, hut many of 
them wore uulined, and calculated to last one or tAvo seasons only. They Avcrc 
made at trifling cost, and served their purpose in some cases sufficiently Avell. 
We recommend strongly, as tlie first thing to be done, that the people be assisted 
to complete as many of these wells as may bo worth completing, so far at any 
rate as may be necessary to give them a reasonable duration. It seems un- 
doubted that the famine has greatly stimulated the desire for well-irrigation, 
and that at the present moment the two great obstacles to its extension arc 
want of cattle and want of money. We liaA'c been told that in parts of 
Gujerat the thoroughly solvent cultiAmtor can get money from the lenders at 
6 per cent. Where this is the case there Avill not be much inducement to take 
taJemi from GoA^ernment. But avc apprehend that the class of culth’-ators 
Avhich can boiTow at this rate must he extremely limited, especially since the 
famine, Avhioh, Avitli the subsequent years of drought, has resulted in the general 
impovorishuiont of the people. At any rate, if wells are to be largely extended, 
it is necessary tc get at a class below that which can boiTOAV easily from the 
soioJcar at 6 per cent. ; and there is OA^ery reason for continuing to make iaJeavi 
aA'ailable with the utmost freedom, noAV that it has become popular with the 
people oAnng to the pressure of famine. We haA'C discussed the general ques- 
tion of talcam loans elsewhere, and we haA'c noAv to consider how far tl)c conces- 
sions which we recommend Avith the object of getting loans freely taken, should 
he made available in Gujerat. Wc think that in this province it may be 
advisable to encourage tlie sinking of avcIIs hy the grant of most of tho various 
trial measures reconimeuded. Owing, IwAA^Amv, to the apparent uncertainty in 
the life of wells in some parts of the country, greater caution Avill he required 
than elsewhere in the grant of loans for v^’ery long terms. At tiie same time, 
haAang regard to the appallingly severe effe'ets of famine in Gujerat Avhen it 
docs occur, it seems Avorth the while of GoA'crnmont to incur risk and make 
some sacrifice, Avith the object of inducing the people to secure for themselves the 
protection in years of drought Avhich, up to the present, Avells, and wells alone, 
have been found able to give. 

133. Necessity for a subsoil loater survey . — The soil in Gujerat seems 
to he free alike from tlie rock Avhich in the Deccan, and from the sandy strata 
Avhich in parts of the ludo-Gangetic plain, offer such obstacles to the ay ell- 
sinkers ; and it is so easy and cheap to sink a trial ^fit to the Avater that not much 
assistance in the way of boring imj)lemcnts is required for the purpose. We 
cannot, however, but think that a systematic examination of the subsoil Avaters 
would tliroAv light upon the extraordinary \mriations in the nature of the 
supply to Avliich avg have alluded. There are also' many indications that the 
supply to wells in Gujerat may he rendered independent of the ground Avatcr 
hy borings of a moderate depth, and avc think that this is one of the pro- 
A'inces in which the special investigations Avhich we have elsewhere recom- 
mended may he undertaken with advantage. 

134. Steam pumj)s for irrigation . — In connection Avith Avell-iiTigatiou, aa'c 
may refer to a modern form of enterprise which has been started' in Gujerat,, in 



tlic form of irrigationnl steam puuips, of whicli af least four iiaro hecn recently 
orocted on tlio Saliarmati, and one on the Watrak river. In one case a 
landowner lias erected two centrifugal pumps, of 10 and 7^ inches diameter, 
wTiioh lift water about 25 feet; in another a Company has erected two pumps 
of 15 and 3 2 inches with. a lift of 30 foot, receiving from the cultivators, as 
payment in kind, one-fonrlh of a rice crop, and onc-third of wheat or sugarcane. 
They appear to have cxporicneed more difficulty fivuu the leakage in the 
irrigating channels than in working the jmmp.s. Xo royalty appears to have been 
hitherto charged. The landowner stated that if lie snjiplied water to the owners 
of other lands than his own, a wat('r-ratc of one rupee pei‘ acre would lie 
charged by Government, and that this liad prevented applications. A partner 
in the Company stated that it had ]iermisMon to irrigate np to 500 acres free of 
charge, hut that, if it extends its operations special arrangements would he made. 
This form of enterprise is at present in an experimental stage, Init it appears 
to ns to be deserving of every (uicouraucment. ITe tliink that the right of 
Government to impose a I’oyalty should he waived altogether for a definite and 
long period, or at any rate thnt tlic (diargc, if made, should he purely nominal; 
and that the conditions on which such installations are permitted should he 
such as to leave the ca])itah'sts free to extend their operations over as wide a 
field as possible. 

135. iS'cjo private tanhfi . — ^Although the most eligible sites for small tanks 
liarc probably been taken up, there nmst he room in Gujerat for more works of 
the same type, for the construction of wliieli private onteiin’iso must he relied 
on. TTc have discussed in Chaptei' V the general principles to he observed 
in encouraging and assisting private enterprises of tins kind, and have only to 
say here that wo consider the protective value of small tanks in Gujerat so great 
as to justify liberal assistance on the part of Government. Under the Bombay 
rule tiic, constnictors of the tanks would he exempted from liability to an 
enhancement of their assessments on account of improvements, and would 
undertake their future raaintetiancc. 

136. Bands in Ahmedahad. — Long lines of field irrwds or embankments, 
four or five feet in height, are another useful form of piivato irrigation work. 
They are found in the low lying plains of Viramgam in the Ahmedahad district 
and in other suitable plains where the cultivators have introduced the system. 
The water which is held up is used for rice imgation below the band, and 
after it lias been run off the land above is sown with wheat or gram. 

137. Importance of eneonrafmg privale worbs.— '^Q have shown how beset 
Avith difficulties is the problem of providing Gujerat Avith large irrigation canals. 
Wc fear indeed that. Avlien the possibilities liaA’O been exhaustively investigated, 
it may he found wholly iinpraoticable, or prohibitively expensive, to protect by 
moans of canal iiTigation sucli a percentage of the cultirahlo lands of the province 
as will confer on it a security in any Avay comparable to that of the Madras delta 
districts or the great canal-irrigated areas of Northern India; and it is eveit 
possible that such irrigation Avould, in some parts of the country, particularly 
in the black cotton soils, do more harm than good. “We arc well aAvare that 
irrigation Avorks of any other class, excepting perhaps wells, camiot he relied on 
to give protection in such an exceptional succession of diy years as that which 
commenced Avith the teriible famine of 1899, NcA'crtlielass much may bo 
effected by the persistent development and improA'ement of the existing means 
of protection — private irrigation works and wells. The problem of extending 
and improving these, imtil recently, has Iiardly been studied, for the apprehension 
of famine has been too remote. But there appears to he room for gradual 
improvement on many dilTerfflit Hnos. The assistance of Government Avill be 
required, not only financially, Imt in organizing and advising private effort. 
I'hose AA'ho know the people best appear to he agreed that little can be expected 
from them Avhen co-operation is necessary, as for instance in the (lonstruction 
of new irrigation tanks. Yet the long bands AAdiich have been constructed in 
the centre and Avest of the Alimcdabad district must IxaA'O been made by the 
joint efforts of many landholders; and tve^ feel certain that Civil 'and Public 
Works ofideers, Avitb a ’ conviction of Iho importance of small tvorks and with a- 
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sympathetic knowledge of the people, would be able to do a great deal in 
encouraging the derelopment of wells and other priyate protectiye works. Tliey 
can at least indicate wliere and how success is possible, and can obtain for the 
people whatever money aid may he needed. It may be inquired perhaps why 
the action of Government should be limited in general to the encouragement of 
private effort in small works of this description, and why such works should not 
be undertaken by Government itself. It must, be recognized that in a rayalwari 
province, in which Government takes a portion if not the whole of the rental 
which would go in other provinces to tiie landon'ner, a special obligation rests 
upon Government to improve its estate in the same way as a prudent landowner 
would improve his. We have no desire that Government should evade this 
obligation. In the case of Government estates in zamindari provinces, w’e have not 
hesitated to press upon Government the duty of executing, by its own agency, 
improvements of the class w'hich the zamindar might be expected to undertake 
in bis private estate. But the case of individual, particular, and occasional 
Government estates, though in many respects similar, differs in important 
respects from that of a vast province administered on rayaftcciri principles. 
In the case of the latter, the part which Government can usefully play in the 
management and improvement of the land is necessarily general and remote. 
The rayat, for good or e^ul, has been given a far more independent status than 
that of a Government tenant in a zamindari province ; and he would be the first 
to resent the wholesale interference and often ignorant meddling of 
Government officials with his little property for the purpose of improving it. 
The narrow limits which exist for the construction of irrigation wells 
by Government agency have been fully set forth in the general chapter 
on Private Irrigaliou Works, and much the same principles must we think apply 
to all small works which would benefit a single holding or a small group of 
holdings. Tire functions of Government must be limited to providing the capi- 
tal ; or to enabling the rayat to procure with the minimum difficulty the capital 
necessary for the execution of the required improvements, to furnishing him 
with the information and expert aid which he is unable to provide for himself, to 
suggesting the directions in which improvement may be possible, and generally 
to^the organization of private effort. Holding these views, therefore, we do not 
recommend that Government should, except in rare and special cases, make 
wells or small tanks, or even hands. Hut we have proposed that the country 
should be thoroughly examined as to subsoil water-supply for veils, and 
for suitable sites for tanks and hands. The concessions proposed under the 
heading of taJeavi (Chapter VI) are of cciu’sc designed to enable the people to 
procure the capital which they requue, either direct from Government or on 
easier terms from the local capitalists, with whom the people may be able to 
make better bargains when they have the alternative of a resort to Government. 

138. There is one measme which has long been regarded as above all others 
essential for the encouragement of private improvement, namely, what is usually 
termed the exemption of improvements from enhancement of assessment at 
revision of settlement. Isow not only is this exemption allowed in the 
Presidency of Bombay, as it is throughout India, but the exemption has been 
made perpetual; its perpetuity has been declared by law, and by special orders 
of Government, which have been published witli the express object of making 
known far and wide the policy and its motives. It might have been expected 
that in Bombay, if anywhere, the full effect of this extremely liberal policy 
would have been thoroughly appreciated and understood. To our considerable 
surprise, however, we find that this is not the case, and that there is a certain 
amount of misapprehension on the part not only of the rayats, but also in some 
cases of the officials, as to the intentions and practice of Government in this 
matter. It is of great impoiiance that any misapprehension of this kind should 
he removed as soon as possible, ’in whatever way may appear most suitable. 
The question is separately’^ discussed in Chapter V (I; 180). 

(v),^Famine icorJes and programmes. 

■ -;I39.' TfTorks constructed during the famine of 1S99~ 190 l.~Er ora April 
1899 to the end- of October- 1901, 86J fiakhs had been spent on famine relief 
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Tvorks in Gujerat — 3 laklis on railTvays, 8 laklis on roads, 60 laklis on village 
and District Board tanks, and 26 laklis on irrigation and drainage works. 
Only three works of any real importance were incomplete— the extension of 
the Khari system of canals, the Muwalia tank, and the Godari-Goraj drainage 
channel. They' shonld all' three he completed, unless this has already been 
done by the famine labour since employed. lA’ith few CKcoptions the works 
selected Avere, no doubt, useful works ; hut we think that, in some instances 
at any rate, the policy adopted of concentrating all the labourers in large relief 
camps prevented the best use being made of their labour. It apparently led to 
the expenditure of 4:^ lakhs on the Broach tank — a work -u'hich we inspected, 
and of which it is difficult to see the utility. To this policy must also, Ave 
think, he attributed the fact that,, although for the past three years labour has 
been available in abundance, and although large sums have been spent on tanks 
in certain localities — often more than was necessary —many of the small tanks 
in Qujerat still renaain in a state of grioA'ous disrepair. We cannot but feel 
that a great opportunity for repairing them has been lost. There are no doubt 
difficulties of supervision in the case of a large number of small works, which 
the rai/ntwnri system intensities, hut we are not satisfied that they were 
‘insuperable. 

140. Possible irrigation toorksfor fnture famines , — We have no doubt 
that, in accordance with the recommendations of the recent Pamine Commission, 
the tendency in future will he to attach far greater importance than formerly to 
village Avorks. But, in any case, the fact that in Gujerat small irrigation Avorks 
afford perhaps the only means of employing famine labour with profit to 
the people and to GoA^ornment, tells Aveightily in their favour, and should 
ensure the first place in all future programmes of relief works to the construc- 
tion and repair of small tanks, and of field embankments of the kind referred 
to in paragraph 13G. Where nothing hotter can be proposed, the beds of the 
tanks should be cleared of silt, although the cost will generally be great in 
comparison with the benefit gained. Drainage works should also have a pro- 
minent place in the programme. Until a more thorough examination has been 
made of the country, it AA’ill bo impossible to do more than indicate roughly, 
as Ave have already done (paragraphs 119 to 126 ), the field that exists for larger 
irrigation works on which famine labour might be employed. 


Section IV.— THE DECCAN. 

{i). — Local conditions; use and value of irrigation, 

141. Demand for irrigation in the Deccan . — The Deccan districts resemble 
those in Gujerat in so far that about 95 per cent, of the -cultivation is 
unaided by irrigation, and that in a year of good rainfall the dry crops do as well 
or better without irrigation than with it. But tliere is this great difference tliat, 
whereas a year of di’ought is exceptional in Gujerat, it is of very frequent 
occurrence in the Deccan. During recent times the Deccan districts have 
been visited by the severe famines of 1876-78, 1896-97, and 1899-1901, with 
considerable scarcity in ] 901-02. There Avas also distress, not amounting to 
famine, in 1892. Excluding the Gbat areas the average rainfall is much less 
than in Gujerat, and in ordinary or normal years the cultivation is • more 
precarious. Irrigation is therefore much more urgently needed as a protection 
against drought than in Gujerat; and it may be added that there is much loss 
danger. of injury to the country by water-logging, not only because it is not 
exposed to floods and can be much more easily drained owing to the natural 
fall in the country, but also owing to an important dilferenco in the culti- 
vation. We have shown how any extension of irrigation in Gujerat AA'ould be 
certainly followed by a great extension of rice cultivation, which is tlie only 
crop, besides sugarcane and garden ci’ops, for Avbich irrigation is ordinarily 
required. In the Deccan, however, irrigation is not another word for rice 
cultivation as it is in Gujerat and Madras. The Bombay Irrigation Report 
for 1899-1900 shows that of the total area irrigated in that year by first class 
irrigation works (106,000 acres), no less than 64 per cent, was under millets, 
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11 per cent, was sugarcane, nearly 7 per cent, ground nuts, while only '3*6 per 
cent, was rice, the percentage under which was exactly equalled by that 
under maize. In the previous year the proportion of rice cultivation did not 
exceed d’3 per cent, of the total area irrigated by the Avorks. There is no 
evidence of a tendency to extend the area of rice cultivation in the tracts 
commanded ; but, except in years of very heavy rainfall, water is taken freely 
for wheat and millets, and there is also a marked tendency to extend the 
area under sugarcane and high class crops. Maximum areas are usually 
attained on the Government irrigation works in years of drought, in spite of 
the shortness of the supply, the reason being that water is taken for a much 
larger area of dry food crops tlian usual. But although the area contracts 
in a wet year, higher class crops are then cultivated ; and the revenue earned is 
often greater in wet years, or years of small areas, than in years of drought 
when every available drop of water is keenly utilized. Durin’g the five diy 
years ending 1900*01, the irrigated area exceeded that of the previous five wet 
years by nearly di? per cent,, but the net revenues for the two periods were 
practically identical. Irrigation is, therefore, appreciated in the Deccan as a 
means of increasing the A'alue of the produce of the land, as Avell as for the 
protection that it affords against drought. It is true that irrigation works 
cannot be made to pay, but this is due generally to their unaroidably great 
cost, rather than to the unwillingness or inability of the cultivator to pay for 
irrigation ; the average water- rate being at the rate of Rs, 4*dG per acre which 
is much higher than in other provinces. 

14i2. SoHs , — Black soil prevails in all the Deccan districts, but in the 
southern or Carnatic districts a rich loam is also found. The black soil is found 
generally in the river valleys, hut it is not so heavy or so retentive of moisture 
as the deeper beds whicii are found in Southern Gujerat, and Ehandesh is the 
only district in which cotton is very extensively cultivated. As in Gujerat this 
crop does not require irrigation. Rice is extensively cultivated in Dharwar, 
and to a less extent in Belgaum ; hut it is not much cultivated in other districts; 
There appears to he no reason why rice should not he cultivated successfully in 
the black soil of the Deccan, if an adequate water-supply wore available ; but 
in those parts in which there are water advantages, the people seem to grow 
a largo area of dry crops, which in good years yield an excellent outturn without 
irrigation, and a smaller area of sugarcane and other high class crops. In 
years of drought the latter area is curtailed or Avatoris economized and diverted 
to the dry crops. This is undoubtedly the system best suited to the Deccan, 
and it is to be hoped that no attempt will he made to force or encourage the 
extension of rice cultiAtation. 

143, Mamit'e. — The exteusion of irrigation in the Deccan will, as in 
Gujerat, inAmlve heavy manuring. We had abundant evidence that the people 
recognize this fact, that the value of manure is keenly appreciated, and that no 
one thinks of withholding it from irrigated laud. Many new sources are 
gradually being opened. In Ahmadnagar safflower is now grown largely 
for oil-cake, to meet an ever-increasing demand ; poudrette is prepared and sold 
by the Municipalities of Poona and other large toAvns, .with great advantage 
to the Municipal incomes ; and recently fish manure has been imported in 
large quantities by rail from the coast districts. We have no doubt that the 
supply of manure Avill keep pace AA’itli any possible extensions of irrigation. 

144. JRivers tn the JDeccmi. — The Deccan, like Gujerat, is traversed by 
a number of important rivers, which carry great volumes of water during the 
monsoons, hut ai’e dry or neaidy. dry for the remainder of the year. There is 
this great difference, however, that the Gujerat districts lie near the mouths 
of the rivers which traverse them, or at the end of their course towards the sea, 
while the Deccan districts are situated near the sources of their rivers in the 

'Western Ghats. This fact justifies the hope that it may he more possible 
to provide storage works for the Deccan than for Gujerat. , It may not be 
easy to find suitable sites, even in the Ghats, for such works, which ‘ will 
he both difficult and costly ; hut any which it may he possible to con- 
fetruct will be situated in a- region of unfailiug rainfall, aud yet within <l 



roasonable distance of tlie area to be oominanded. The cll’ective protection ot 
any considerable portion of the Deccan against famine is absolutely dependent 
on the construction of such works, ■which will in a small and humble way 
perform the functions of the glaciers in the distant sources of the snow-fed 
rivers of Northern India, and hold back some portion of the excessive rainfall 
of the monsoons, so as to ensure a small but perennial supply to the rivers in 
.whose catchments they will be placed. 


14;5. Extent of area protected hy ivrUjalion . — The following table will 
give an idea of the extent to which the nine Deccan districts are at present 
protected by irrigation from all sources. The areas are averages for the ten 
years ending 1900-01 : — 
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1T6. Foreign States . — The Deccan districts include Kolhapur and a number 
of smaller Native States, in all of wliich irrigation would apparently he as keenly 
appreciated as in the British districts. In future schemes for the extension of 
irrigation in the Deccan the requirements of these States should be considered 
as lar as may be practicable. In some cases it may be necessary to construct 
reservoirs in, or to carry ihe new channels through, some of these States ; but it 
is not thought that this Avill cause any diflficulties which cannot be removed 
by mutual agreement. 


(ii), — Existing Stale irrigation ^oorJes. 

1T7; First and second class xoorics . — ^Tbcre arc in the Deccan districts 33 
first class State irrigation works, that is, works for which separate capital and 
revenue accounts are kept, and which are under the management of the Public 
Works Department. Of these, 8 are classed as Major, and 26 as Minor Works; 
but tbe distinction is rather an arbitrary one, depending merely on the 
source from which funds were provided. The jlinor Works are of tbe same 
character as most of the Major Works, and some of the former are more 
important, than some of the latter. Six of the Major Works have been sauc- 
iioned as productive works, but no irrigation work in the Bombay Presidency 
outside Sind has fulfilled the conditions of a productive work. Two - only, 
the Nira Canal and the Mhasvad Tank, have been sanctioned as protec- 
tive works, and one of these has proved more remunerative than the so-called 
productive works. The first class works may therelore be oousiclered loge^ther, 
without regard to these arbitrary classifications which have been made merely 
for purposes of account. The second class works are long established -n’orks, 
which, although not consti-uoted originally by Government, are now under 
■ Government control. They have no capital accounts. , The Public Works 
.'Department are responsible for maintaining them in a proper state of repair. 
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but the revenue management is in the hands of the Collector. The following 
table shows the distribution and the protective value of all irrigation works 
maintained bj the Public Works Department ; — 
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The minimum and maximum ai'cas shown in the 3rd and dth columns 
are the aggregates of the minimum and maximum areas for each work 
witliout reference to the particular years of occurrence. Tlio totals of these 
columns do not therefore represent the minimum and maximum areas of all 
the works in any one year, 

148. The maximum areas on record are 119,771 and 121,229 acres in the 
years 1897-98 and 1900-01, respectively. The minima during the decade are 
62,916 and 69,564 acres in 1892-93 and 1895-96. It will be observed, how- 
ever, that generally the average area is throughout about 60 per cent., and 
the minimum area about 30 per cent, of the maximum recorded. It may 
also be noted that, as a general rule, maximum areas have ocourred in years of 
drought, which shows that the works may be of great value in such years, and 
do not ordinarily fail, thouerh failmcs in a year of drought have occasionally 
occurred. We have before observed that a year of short area may be a year of 
good revenue, owing to the irrigation being confined to tho higher class crops, 
and not being required for dry food or fodder crops. 

149. Areas on second class tcorks . — The areas returned as irrigated by 
second class works arc practically constant from year to year, for reasons which 
wilt he explained further on. It will he seen that although these works do not 
irrigate on an avei’age more than 120 acres each, the total area under them is 
greater than that irrigated by first class works, so that they are collectively 
of considerable importance. They are most numerous in Kliandesh, Nasik, 
Belgaum, and Dharwar. In the two former districts they take the form of 
handliaraSi or weirs, built across the rocky bed of some stream, to divert 
the water into side channels. These channels cannot command the country at 
any great distance from the banks of the stream, but they nevertheless irrigate 
considerable areas, and are often held by several villages. The works are 
managed by the people with considerable skill, every drop of water in the 
stream being utilized by means of successive bandJiaras, and tho channels are, 
when necessary, worked in rotation. The second class works in Belgaum and 
Dharwar consist mainly of tanks. 

160. Productive value of first class works . — The productive value or 
financial position of the first class works has next to be considered. Taking the 38 
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worTvS as a whole the results of tlie working during tlie ten years ending 
1900-01 are as shown below : — 


Average ajea irrigated annually .... 93,829 acres. 
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151. At the beginning of the decade irrigation bad been developed to 
nearly its full extent on almost all the works, and but little expenditure has 
since been incurred against their capital accounts. The average net revenue 
for the whole period yielded a return of just 1 per cent, on a capital of 248 
lakhs, which is the moan of the capital outlay at the beginning and end of 
the decade. Taking the rate of interest at 4 per cent, it may be said that the 
irrigation of 93,829 acres per annum involves a permanent annual charge on the 
State of Bs. 7,44,000, or at the rate of Rs. 7‘93 per acre. This result is attained 
after levying an average charge on the cultivator of Rs. 4‘G2 per acre, so that 
the true cost of irrigating an acre may be taken at Rs, 12*55, or a little less 
than one-third of the value of the crop, Avhicb, according to the detailed valua- 
tion in the Bombay Irrigation Reports, may be taken as averaging about 
Rs, 42 per acre. 

152. In return for this expenditure the State may rely on the irrigation 
of from.106,000 to 120,000 acres in years of drought, which would reduce 
tcijifo the severity of distress and the cost of famine relief. There is also of 
course an indirect return to the State in other ways which must result from any 
increase in the wealth of the country. On the other hand, no account has 
been taken of the interest charges incurred while the works were under con- 
struction, and until they had attained their present stage of development, 

153. Classification of tcoi'Ics accoriling io their sources of supply. — The 
great cost of irrigation in the Dcccan is so striking, and has such an iinporfant 
hearing on all proposals for its extension, that, we have thought it neces'^nry 
to analyse the figures -whicli have been quoted, in some detail. It lias already 
been observed that the recognized classiiication for accounts purposes of these 
works does not indicate their character, hut they may for the purpose of our 
inquiry he divided into five classes as follow : — 

Class A. — The Mutha Canals, 

Class a. — Canals with ghat-fed storage works, or which are in other 
ways favourably situated : the Nira, the Gokalc, the 
Lower Paiijhra, the Upper Man, and the Ycrla River 
Canals. 

Class C. — Canals without storage -works : the Krishna, Kadva, Lakh 
and Ojhar, Rewari, Chikli, and Jamda Canals. 

Class J).— Large rain-fed tanks, the capital cost of which is not less 
than Rs. 4,00,000 each. There are. four of these, viz., 
the Mhasvad, the Ekruk, the Asbti, and the Maini. 

Class jE . — Small rain-fed tanks, each costing less than Rs. 4,00,000. 

The Mutha Canals really belong to Class B,.as they are fed from Lake 
Rife, a fine ghat-fed storage work with a capacity of over 3,200 millions of 
cubic feet. But these canals must form a class by themselves. In the first 
place, they have been constructed as much for the purpose of the water-supply 
of Poona and Kirki as for irrigation, and the capital cost includes the cost 
of the reservoirs, mains, -reserve w'eirs, and other works connected with the 
water-supply. Apart from this, the urea irrigated by the Avator available 
for the purpose is very small, becauso the cultivation is all of the highest 

K 
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class consisting mainly of sugarcane, the best anrl most valuable kinds of 
wbicli arc grovrn in the neighbourbood of Poona. It thus happens that tbo 
capital cost of these canals works out to the abnormal rate of Rs. 729 per aero, 
and as it represents more than a quarter of the total capital outlay on all 
works, it is absolutely necessary to consider it separately. 


161. The following table gives details relating to each of these five olasses 
of works : — 
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155. Glass A. The Mtdha Canal. — 'J'he work in Class A is of sucli a 
special character that no explanation is required of the apparently abnormal 
rates shown under items (10) to (I'l). It will bo seen tliat tbo work i.s more 
remunerative than those in any other class. It is difficult to say whether 
better or more financial results would have been attained if the whole of 
the available supply had been made available for irrigation. The capital 
cost could probably have been considerably reduced, and in any case the 
extensions of area would have resulted in a reduction of all the acreage rates, 
except perhaps that shown as item (11). 

156. Class B. Ghat~fed storage icorks . — Of the five works included in 
Class B, the Niva Canal is the only one wliicli has a large storage work. The 
remaining four are comparatively small, and thoir storage is not ghat-fed ; 
but they have been included in this class as their supplies are more assiured 
than those of works in Classes C to E, The Upper Man and rerla river works 
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have been very costly, the capital cost per acre being Es. 286 and Es. 242, 
respectively, and neither of these two works at present pays its working 
expenses. The Nira Canal, which is tbo best type of works of this class, has 
cost nearly 67 lakhs which corresponds to a rate of Es. 174 only per acre of 
average irrigation. Its storage work at Bhatgarh, now known as Lake 
Wbiting, has a capacity of 5,500 millions of cubic feet. It is one of the finest 
works of its kind in India, and a work of which any Government might bo 
proud. 

157. On referring to the preceding table it will bo seen that the cost to the 
State per acre irrigated (item 16) has been considerably less in this than in any 
other class. The reason is that the capital cost per acre (item 10) is much 
less, or, in other words, a much larger area can be irrigated with a given 
expenditure, when there is a ghat-fed storage work. It will also be seen, on 
comparing items (7) to (9), that both the minimum and average areas of the 
class bear a higher ratio to the maximum than in any other class except Class A, 
the circumstances in which are special. The return for the whole class is 
pulled, down by the low average of the Avater-rates, which appears to be mainly 
due to the system adopted in working the Nira Canal to which we shall 
presently refer. The returns are also affected by the diversion of water from 
the storage work on the Gokak Canal to the Gokak Mills, which is referred 
to below (paragraph 176). Allowing for these accidental causes, the return for 
works of this class Avould probably exceed 1 per cent., and the permanent'charge 
on the State for every acre of irrigation would probably he less than Es. 6 
per annum. It is only by means of works of this class that any considerable 
extension of irrigation in the Deccan will he possible. 

168. Class G. Canals toilhoiU storage toorJcs, — Class 0 includes the 
Krishna Canal, which receives a fairly steady supply from the Krishna river 
near the foot of the Ghats, though the area under irrigation could ho greatly 
extended if a storage work, for which hitherto no suitable site has been found, 
could he provided. This work has cost less than 9 lakhs, and has been very 
successful, the average return amounting to 3*35 per cent. The small Eewari 
Canal has yielded a return of nearly 6 per cent. Works of this class, which 
are bandliaras on a large scale, are comparatively inexpensive, as weirs can be 
easily and cheaply built on the rocky beds of the Deccan rivers. But they are 
of little protective or productive value, however small their cost, if the 
supply is liable to constant failure and interruption. Against the successful 
works just named, may he placed the Kadva, the Pravara river (Lakh and 
Ojhar Canals), and the Jamda Canal works, all of which are of very little value 
without storage works and have failed to pay even their working expenses. 
We do not think that there is much room for successful works of this class on 
a large scale in the Deccan ; and the general results attained show that, although 
the absolute cost of such canals is comparatively low, the rates of capital cost 
and of working expenses per acre brought under irrigation, are likely to he very 
high owing to the great uncertainty of the supply. 

159. Classes D and JU. Bain-fed tanks. — We have next to consider the case 
of rain-fed tanks situated outside the Ghats, of which there are twenty examples 
constructed at a cost of over 68 lakhs of rupees. Many more works of this 
class have been proposed, or actually commenced, as famine relief works, so 
that it is of great importance to consider the results attained on them. Wc 
would, in the first place, remark that costly as these works undoubtedly arc, 
and uncertain as their action may be in a particular year, they have neverthe- 
less a protective value AV'hich is not to ho despised. Particular tanks may fail 
in seasons of great drought, hut they do not all do so, and in such years many 
of them irrigate their maximum areas. Throe of the four large tanks in 
Class D irrigated their maximum areas in 1900-01, and the fourth irrigated its 
maximum in the previous year. Several of the smaller tanks attained their 
maximum in the famine years 1806-98, Apart, however, from their value in 
years of great drought, they are also of great utility in years of badly distributed 
rainfall, and undoubtedly strengthen the position of the cultivator. In many 
places they also have an indirect value in maintaining the spring level in the wells. 



160. Large and small tanks. — Wc Lave divided those rain-fed tanks into 
two classes according to size. Many of onr witnesses expressed the opinion 
that small tanks had little or no protective value, owing to their small catch- 
ment areas. The figures in the preceding table do not, however, appear to 
support the view that large tanks have a greater protective- value, in relation 
to their cost, than small ones, or that they are less nnremunerative works. 
Whether regard be paid to the areas recorded, to the ratio of the average to the 
minimum and maximum recorded areas, to the capital cost per acre irrigated, 
to the working expenses, or to the actual cost to the State of each acre irrigated, 
the advantage is all on the side of the smaller tanks. The advantage would 
have been all the greater if the dividing line bad been drawn a little lower 
down ; for the most unremunerative of all the tanks in Class E is the largest 
of them, the Bhatodi, which cost Bs. 3,79,707, while the working expenses 
exceed the gross revenue by Its. 1.835. On the other hand, the figures for 
Class .D have been unfavourably affected by the fact that a considerable 
portion of the supply of one of the largest tanks in that class, the Ekruk, is 
reserved for the water-supply of Sholapui*. It is difficult to say what allowance 
should be made for this, but it appears doubtful whether any reasonable 
allowance would give Class D the advantage. We do not claim that the 
figures are conclusive in favour of the smaller tanks- The capital outlay 
shown against some of these may possibly have been incurred on restoration of 
old works, and not on original construction. One of the best of them receives a 
supply from the Mutha Canal ; and many of the most remunerative small 
tanks are in the‘Dharwav district, in which conditions arc more favourable for 
such works than in the northern districts. The figures, nevertheless, indicate 
that if Government wished to spend, say, a crore of rupees on rain-fed tanks, 
it would be better to make, say, fifty small tanks at some distance from each 
other, than five large tanks like the Mhasvad, which cost over 20 lakhs. 
Large tanks which can he made to hold tu-o or three years’ su 2 ?ply are of 
course less likely to fail in years of drought than other tanks of any size 
which irrigate annually as large an area as they can ; hut the cost per acre 
annually irrigated is very much greater. A tank with a very large catch- 
ment area is likely to receive a higher proportion of its full supply in a year of 
drought, than one with a catchment area one-tenth the size, but not a higher 
proportion than ten such small tanks -would receive. We advocate the con- 
struction of storage works of the largest possible capacity, wherever suitable 
sites for them can he found in the zone of unfailing and torrential rains, or 
when they can he fed from a river or canal ; hut we think that the advantages 
of large tanks in the region of uncertain rainfall have been over-rated. We 
have had abundant evidence in other provinces of the collective value of 
numbers of small tanks, but aa’o need not go outside the Deccan for such 
evidence. We have only to point to the results attained on the second class 
works, which irrigate annually a larger area than all the first class works 
put together. ‘ 

IGl. Prospective improvement in financial results of works. — In our 
attempt to determine the true financial position of different classes of works, 
considered with reference to the character of the source of supply, we have 
taken the average results during the decade ending 1900-01 ; because the 
figures show that, in spite of an increase of nearly 47 per cent, in the area 
irrigated in the latter lialf of the period as compared with the former half, 
the net revenue realized in the two quinquennia were practically identical. 
We have little doubt, however, that the great expansion of the irrigated area, 
which has occurred during the last five years of drought, will result in a perma- 
nent improvement in the financial position of these w^orlcs; and that, as the ■ 
advantages of irrigation are more widely understood, the average area under 
irrigation will approach nearer and nearer to the maximum. On this account 
the future financial prospects are probably more favourable than is indicated by. 
our statements of tbe results attained during the past ten years ; but when 
every allowance is made for this, and for possible improvements in the adminis- 
tration of the canals, we do not think that they will ever prove remunerative 
in a financial sense, or that they can he expected as a whole to return more 
than 2 per cent, on the capital cost. 
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' 162. Mnmioial results on second class worlcs. — As regards second class works 
(paragraph it is found that tbc average revenue credited to them amounts to 

Rs. 4,43,4!89 per annum, while the average expenditure on maintenance and 
collection fees amounts to Rs. 1,87,119, or 42*2 per cent. At least 99 per cent, 
of the revenue credited to these works is indirect, that is, it is a certain share of 
the fixed consolidated land revenue assessment ; and it shows very little varia- 
tion from year to year. It is subject to remission on account of failure of the 
works, hut otherwise it is payable whether water is taken or not. This accounts 
for the small variations in the areas returned as irrigated by these works. 

163. Protective ami productive working of canals. — Several questions con- 
nected with the working of the first class irrigation works have been brought to 
our notice, on which we desire to offer a few remarks. The first of these is the 
difference in the administration of those classed as productive and protective. 
It is the practice in Bombay to manage the two works classed as protective 
— the Nira Canal and the Mhasvad tank, — on what are called protective 
principles ; that is, less with a view to commercial profit than to the protec- 
tion of as large an area as possible in the event of a drought occurring. 
Thus it is the custom to restrict, in the beginning of the year, the area that 
may be put under sugar-cane and other higli class crops ; in the apprehen- 

■ sion that the rainfall may prove deficient, and that there will be a strong 
demand for water in the following cold weather for dry food crops which 
it will not be possible to meet without such restriction. If there is a normal 
rainfall, the area under high class crops is therefore much less than it would 
otherwise have been, or might have been, and a great deal of canal revenue is 
lost. If the rains fail there is less, if any, loss of revenue ; as the water held in 
reserve is utilized to great advantage in protecting a large area of dry crops. 
On works which have been classed as productive, this system is not observed ; the 
idea being that, as they have not been sanctioned avowedly for purposes of pro- 
tection, water should be disposed of to the 
best advantage, or, as it is called, on com- 
mercial principles, so as to bring in as 
great a revenue as possible without regard 
to the possibility of drought. The differ- 
ence is shown by the table in margin, 
showing the average percentages of 
sugar-cane and 8 months’ crops on the two 
protective works, and on those other 
works wkich have a fairly assured supply. 
The rates for sugar-cane vary from Rs. 10 
to Rs. 60, and for 8 months’ crops from Rs. 4 to Rs, 8 ; while those for other crops 
vary from 12 annas to lls. 3 ; so that the percentage of high class crops very 
materially affects the financial results attained. 

164. Advantages of working on 2 ^noductwe principle. — The first point that 
occurs to us is that, if the protective system of working has any advantages, it 
should be applied to all works alike, irrespective of the fund from which the 
cost of construction has been met. Wo are, however, disposed to doubt 
whether the system has any real advantages, even from a protective point of 
view. The mere extension of the area under food crops in a year of famine 
is, in the Deccan, no longer a matter of the first importance, as it was in 
1877-78. There is no longer any diflaculty in getting food grains into the 
province in years of drought. What is really wanted is remunerative agricultural 
employment for the people ; and as long as this can be found for them by 
means of irrigation works, it is a matter of little importance whether they 
are employed in the cultivation of food crops, or of such a crop as cotton or 
sugar-cane which can be exchanged for food. If the cultivation of an acre of 
sugar-cane will afford employment, directly or indirectly, for ten times as many 
people as an acre of juar or hajri, there is no particular advantage, even in a 
famine year, in sacrificing the acre of cane for the sake of the ton acres of 
millet ; and in a year of ordinary rainfall the acre of cane is lost to the 
country, and the profit that might bo derived from irrigating it, is lost to the 
State. If the wealth of the community is to be increased to the full extent 
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whicli the expenditure on irrigation works may render possible, these must 
be worked with regard to the conditions in normal, and not in exceptional, years. 
Subject to one limitation to which we shall presently refer, we consider that, 
as a general rule, 'the system of working which will give^ the best commercial 
results will also be found to be the most protective. The greater the amount 
of the canal revenue,, that is, the greater the amount which the cultivators 
arc willing to pay for the use of canal water, the greater are the profits of 
cultivation and the addition to the wealth of the community ; and we cannot 
recommend that the productive efficiency of irrigation works should he crippled 
in ordinary years, for the sake of meeting the supposed exigencies of a year of 
drought. We think that in the long run the cultivators may be trusted to 
know their own interests better than the authorities, who may attempt to 
impose restrictions on the course of cultivation ; and that if left to themselves, 
they will extend the cultivation of food crops when the rise of prices, and 
other indications of approaching scarcity, encourage them to do so. Lastly, 
we cannot but recognize that the continued extension of protective irrigation 
must depend on the financial results attained on works which have been con- 
structed. If such works could be made to pay, as the canals in Northern India 
pay, there would he no limit to the funds which successive Governments of 
India Avould readily dovoto to their multiplication. But if, in consequence of 
the adoption of a faulty system, each new work imposes a permanent charge 
on the revenues of the country out of all proportion to the protective advan- 
tages gained, a time will come when the extension of protective irrigation will 
be discontinued, owing to the blunders committed in its name. 

165. The Executive Engineer, Poona Irrigation Division (Mr. Visvesvaraya), 
informed us that it would he possible to treble the net revenue on the Nira 
Canal if the existing restrictions on the extension of high class cultivation were 
removed ; and other officers have also testified to the prejudicial effect of the 
existing system. Wo are not in a position either to accept or to question this 
estimate ; hut wo cannot hut thiuk tJial if, by a relaxation of the present rules, 
it were possible to treble or oven to double the net revenue of the canal, the 
increase, in successive seasons, of the wealth and prosperity of the cultivators 
would he a far bettor protection in a season of drought, than the greater extension, 
in that particular season, of the area under food crops W’hich may he rendered 
jiossiblo by the continuance of the present system. Andif the Nira Canal could 
he made to pay 3 per cent, on its capital cost, the greatest objection to the 
extension to all parts of the Deccan of as many works of the same class as it 
may he possible to construct — the objection based on the permanent charge that 
such works would impose on the State, — "would i)ractically disappear. 

166. Necessity for a toidc distribution of the siipjily - — There is one excep- 
tion to the general principle that the system of W’orking w'hich will give the best 
commercial results, will also in the long run afford the greatest protection. We 
refer to the importance of a wide and fairly equal distribution of the supply. 
Even this does not always involve an excaptiou, for the cost of a wide 
distribution is very often compensated for by the greater permanence and 
stability of the demand. But even when this is not the case, we consider it of the 
greatest importance, on both protective and sanitary grounds, to distribute the 
available supply as widely as possible, even when this may render the "works less 
remunerative. This is especially the case in the Deccan, "^vherc wet cultivation 
can be supplemented in ordinary years by .large areas of dry crops. Tlie Mutlia 
Canal affords an instance of the evil of concentrated irrigation ; no less than GO 
per cent, of the area irrigated is under sugar-cane within a radius of a few miles 
from Poona ; and we have bad evidence that very serious injury is being caused 
to the soil by "vi'ater-loggiug and over-cropping. We have also been informed 
that water cannot be sent down to the tail of the canal, owing to the demands 
of the Poona cane cultivators; and a proposal has been made for a new storage 
work to give a supplementary supply which may be joined to the tail of the 
canal and to extensions beyond it. The concentration of irrigation around 
Poona must reduce the protective value of the canal. No doubt the cane 
cultivation employs directly and indirectly a great number of labourers ; but 
there is reason to fear that, when irrigation is thus concentrated, an undue' 
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share of the benefits of protootion is appropriated by wealthy landowners or 
capitalists. We think that in the Deccan a canal should ordinarily be designed 
to command four, or at least three, times the area which it may be expected to 
irrigate in normal years ; that the share of the total supply to be assigned 
to each water-course should be proportioned to the area commanded by it, the 
internal distribution being arranged by the cultivators in accordance with their 
respective shares ; and that each landowner within tliat area should be entitled 
to a proportional share of the supply, so that he may irrigate a quarter or a 
third of his holding, which would rise to 40 or DO per cent, in years of drought. 
It is not to be supposed that a Government official can carry out so fine a 
distribution of water. What he has to do is to fix the discharge of the village 
water-course, in proportion to the area it is intended to water. This area may 
he divided among a dozen landowners, and it may be left to them to settle among 
themselves for how many hours in the day each is to have the use of the 
water. But wheu the share that may be taken by each individual has been 
thus fixed, it seems unnecessary to impose any restriction on the crops which 
each may cultivate. If a man would prefer to cultivate an acre of cane, and 
to take his chance of being able also to raise a few acres of dry crops on the rain- 
fall, it is surely better to allow him to do so than to refuse him water for the 
cane, on the ground that ho may want it hereafter for his dry crops. But it is 
undoubtedly necessary to prevent, as far as possible, any individual from per- 
manently appropriating more than his fair share of the supply. 

167. Frojwsecl system of leases . — We regard with approval a suggestion 
which has been made by Mr. Visvesvaraya that, when after the first few years 
the course of irrigation has become fairly established, the cultivators should be 
encouraged to form blocks with a fixed rotation of cropping and irrigation, 
such as has been arrived at on the handhara systems ; and to take out long 
leases (5 to 7 years) for a supply of water to these blocks, regulated with refer- 
ence to the scheme of cultivation proposed, a minimum supply being guaran- 
teed for certain periods during the currency of the lease. The conduct of the 
arrangements with the people would have to be entrusted to an officer of 
considerable tact and experience to whom as free a liand as possible should be 
given. At first perhaps few cultivators would combine to form blocks and 
take leases. But gradually the advantage of receiving an assured supply of 
water, without having to make annual applications, would be realized ; and the 
number of blocks and leases would increase until almost the whole of the 
irrigable area of the canal had been arranged for in this way. By means of 
such a system, tlie combined advantages of the productive and of the 
protective methods of working would be secured ; no individual owner 
would be able to appropriate permanently or continuously more than his 
fair share of the supply ; and apart from the more equal distribution of 
w^ater, a substantial reduction might ho efi'ccted in the cost of revenue 
management, as tlie disposal of applications, and the subsequent inspection and 
measiu’ement of irrigated areas, would be greatly facilitated. 

108. Excessive charges for establishment . — We have also been informed 
that the working expenses on many works have been unduly exaggerated, owing 
to the system of distributing establishment charges which obtains in many divi- 
sions. The faultiness of the system is generally recognized ; but, as it affects the 
distribution of charges between the Imperial and Provincial Governments, it 
has been allowed to remain unaltered. A proposal to alter it was made some 
years ago; but appears to liave been dropped on the ground that the provincial- 
ization of the irrigation works, which was then contemplated, would render the 
change unnecessary. The works have not, however, been provincialized, and 
no change has been made in the system. Under it, the charges which have 
been made against certain works, principally those in the Ahmadnagar and 
Nasik districts, appear to have heea extraordinarily high, and to have 
materially affected the revenue accounts for those works which are mostly in 
Class G. We doubt, however, whether the absolute amount of such charges 
has been such as seriously to affect the financial position of the irrigation works 
in the Deccan, taken as a whole ; and we have not thought it necessary to 
examine the question. It is, however, very desirable that the account of each 
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work should be debited only with its fair share of establishment charges, and 
there appears to be no real difiSculty in the way of a modification of the present 
system. 

169. Transfer of small tanks to the second class. — We have already observed 
that water-rates are not charged on the second class works, the cultivators on 
which pay a consolidated dry and wet canal revenue assessment, which has been 
fixed with reference to the water advantages. We think that, when opportunity 
offers, many of the smaller tanks in the first class might, with advantage, he 
transferred to the second class, a suitable addition being made to the fixed 
assessment, and water-rates being abolished. We do not know whether it 
would be possible to do this before the next revision of the settlements, but 
there are advantages in this system, which is almost universal in Madras, 
where the irrigation arrangements have become as it were crystallized by long 
usage. We do not recommend it on the larger or newer works, where the 
system of water-rates must continue for many years to come, especially if 
improvements and extensions are proposed ; but the transfer of the revenue 
management of these small tanks from the Public Works to the Civil Depart- 
ment, and the substitution of a fixed assessment for the present water-rates, 
would probably result in a reduction of expenditure, and would leave the 
people freer to manage and develop the irrigation from their tanks without 
official interference. 

170. Small irrigation loorhs. — In addition to the small works of the second 
class there are, as in Gujerat, a number of still smaller works for which no 
revenue accounts are maintained. These works irrigate annually an area of 
about 125,000 acres. They consist partly of small tanks and partly of 
handharas or other works for utilizing the waters of streams. They are for the 
most part old works which are ordinarily repaired hy the people and the area 
irrigated by them is not included in the returns of areas irrigated by Govern- 
ment works ; but, as in the case of tbe Gujerat tanks, Government recognizes 
its responsibility with respect to improvements and special repairs. We gather 
that there is probably not much scope for the extension of very simple works 
of this kind, but the importance of utilizing every opportunity for increasing 
their number slmuld not be lost sight of. 


{Hi). — Scope for further extensions of State im'igntion works. 

l7l. Irrigation works from ghat-fed rivers. — It has already been remarked 
that the first line of protection in the Deccan must be sought for in a system 
of canals depending for their supplies on large storage works which will be 
filled from rivers whose sources are in the Western Ghats, where the monsoon 
rainfall is unfailing even in a year of drought. In such a year it is only works 
of this class which can he thoroughly relied on as a means of protection, and we 
have shown (paragraph 157) that, although unavoidably costly, they are 
likely to prove in a series of years the least unremunerative of any works that 
can he proposed. Ghat-fed rivers are fortunately numerous in the Deccan. 
There are the Panjhra in West Khandesh; the Girna and its tributaries in 
North Nasik ; the Godavari and its tributaries in South Nasik and Ahmadnagar ; 
the Bhima with its tributaries ; the Mutha, Mula, and Nira in Poona ; the 
Krishna in Satara ; the Ghatprabha with its tributaries in Belgaum ; and the 
Malprabha in Dharwar ; and canals supplied frond some of these could be 
extended into the remoter and less favoui-ed districts of Sholapur and Bijapur. 
The alignment of canals from these rivers, so as to command considerable areas 
which are greatly in need of protection, does not appear to present insuperable 
difficulties, except possibly in the case of the Krishna. Tbe real difficulty lies 
in obtaining suitable sites for storage works. We find that the courses of most 
of these rivers have been examined for sites at different times ; and that many 
sites have been suggested and subsequently condemned as unsuitable, or as 
involving works the cost of which has been regarded as prohibitive. We 
fully recognize the great difficulties in obtaining suitable sites for large storage 
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workg. It is by some supposed that a certain percontnge of all the rainfall 
that occurs over a given catchment area can, by the construction of suit- 
able works, be utilized for irrigation; and extraordinary statements have 
been put forward as to the millions of acres that could be protected by the 
rainfall that occurs annually in the Western Ghats, and otlier catchment 
areas, as if this could all be impounded and prevented from running uselessly 
to the sea. The practical difficulties in impounding immense volumes of 
water are seldom considered. The irrigation of only 100,000 acres or, say, 160 
square miles, requires a volume of from ten to twenty thousand million cubic 
feet, or a reservoir ten miles long, a mile wide, and fifty feet doep. We , have 
already referred to the combination of favourable conditions which must be 
secured before a large storage work can bo constructed in the area of the 
Ghats. Tor the necessarily lofty dam, sound foundations, and suitable 
materials within a reasonable distance are essential ; arrangements must be 
made for passing off flood waters during cyclonic storms ; and, in many other- 
wise excellent sites, this may entail an enormous expenditure ; the construe-, 
tion of the work may involve the submergence of many thousand acres of the 
most fertile lands, or the removal of whole villages and towns ; and, finally, a 
practicable alignment must he found for a channel from the reservoir to the 
area which it is proposed to command. Many of these difficulties could 
no doubt be disposed of if no regard were paid to the cost ; but this at least 
would not be a practical policy. Wo believe, therefore, tliat there may 
be large catchment areas the rainfall on which cannot be impounded and 
utilized for protective purposes at any reasonable cost. But we do not 
think that there has been such a systematic and exhaustive examination 
of the different catchment basins in the Ghats as to preclude the possibi- 
lity of constructing many irrigation works in the Deccan, the protective and 
productive value of which will not compare unfavourably with that of the Nira 
Canal. The examinations which have been made of particular sites appear to 
have been of a more or less spasmodic character, due to the interest or 
enthusiasm displayed in the matter by individual officers, rather than as part 
of a defined and systematic policy of exploiting to the utmost the water 
resources of the Ghats. The reason for this is not far to seek. It has been 
proved beyond all question that irrigation works in the Deccan cannot he made 
to pay ; and the financial prospects of all projects that have been proposed have 
been so unpromising as to discourage both, the Bombay officers and the Bombay 
Government from persevering in costly investigations of schemes the ultimate 
rejection of which appeared more than probable, at any rate as long as money 
was required for projects of a more promising character in other parts of the 
country. But we doubt not that if the protection of the Deccan be given a 
foremost place in the future irrigation policy of Government, subject to what- 
ever limitation of cost may appear to be reasonable, and if money be found 
for the cost of surveys, future investigations nill be undertaken Avitli better 
heart by all concerned; and will be carried on systematically and continuously, 
until either a satisfactory programme of new works lias been prepared, 
or it has been conclusively proved that such works are not practically feasible 
within the limits of cost proposed. Soon after leaving Bombay we forwarded 
to the Government of India an ad interim recommendation that no time should 
be lost in commencing a thorough and systematic hydrographic and hydrological 
survey of all the catchment areas in the Ghats, and an examination of all 
possible sites for storage works ; and we desire now to state that we consider the 
continuous prosecution of this survey a matter of the very highest importance. 


172. JProposctls loliieli have heen suggested . — Various proposals or sugges- 
tions for canals w'ith ghat-fed storage works have been brought to our notice, 
a list of which is given below. The works have heen placed provisionally in 
the order in which it seems to us desirable, that they should betaken u]?, 
having regard to the progress already made in their preparation, to the compa- 
rative urgency of the need for protection in different districts, and to the 
importance of distributing protection as fairly as possible between different 
parts of the country. The actual order of prosecution will, however, depend 
on the course and results of the general hydrographical survey of the Ghats 
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whicli WG have proposed, and on many other considerations ; and we do not 
desire to make any definite recommendations on this point. 


No. 

Eistrlot to be inlEalcd. 

Kfiincof drainage Uno. 

Name of Project. 

1 

Ahraadnngar 


• • 

• 

Pravftra river , . . 

ITaladevi. 

2 

Nasik 


• « 

t 

Gima river .... 

Cbankapnr. 


Belgaiim . 

BijapuT . 

• 

■ ■ 

• 


^ Gbnlprabba . . 

Gokak estension. 


Saiaia 

SLolapnr . 


« • 


^ Gnjarvnl .... 

Right Bank Kira Canal. 

= { 

Naeik 

Ahm.'itlnagai' 

« 

• « 

« • 


^ Godavaii river . . , 

Godavari. 

C 

Poona 

« 

• • 


Bhima and^Gbod . 

• •4 

/ 

Satnra 

• 


• 



i 

Bolgaum . 

Bijapnr . 

« 

• « 

• • 

* 

• 

> Krishna river 

Krishna extension. 


Kollinpur 

« 

« • 

« 

J 


8 

Poona , 

• 

• t 


Panna river .... 

Panna river. 

9 

Abmadnagar 


• • 

* 

link river .... 

Rabnri. 

10 

Poona 


% • 

. 

Dliinli and Siv river 

SiV'Dhinli. 

11 

Bljapur . 


• • 


Malprabba ' , 

Malprabba. 


173. The Maladem and Ghanhapur projects . — An estimate for the Maladevi 
reservoir had been prepared before we visited this Presidency, and the papers 
and plans, which were more complete than those of other projects, were closely 
examined by us, as they may be regarded as a type of the class of works 
required in the Deccan. TVe proposed some modifications in the design, 
mainly with the object of increasing, the storage ; and the estimate will after 
revision in .accordance with these proposals be submitted to the Government 
of India. The work will give an annual supply to two existing canals, which 
now irrigate between four and five thousand acres annually, but the supply of 
which is very precarious, and the gross revenue hardly sufficient to cover the 
working expenses. It will also provide for an extension of irrigation. The total 
area to be irrigated by the project, including present irrigation, may be estimated 
at 31,600 acres in ordinary years, wbioh will probably be increased to over 
30,000 acres in years of drought. The total capital cost of the entire project 
will probably amount to about 50 lakhs ; of which, however, 11^ lakhs have 
already been expended on existing works, or on work wbioh has been carried out 
by famine labour. The soil in the tract to be commanded appears to be very 
suitable for irrigation ; and there can be no doubt as to the great protective 
value of the work in the heart of a district so liable to famine as Ahmadnagar. 
There is every reason to believe that the work will ultimately yield a net 
revenue equivalent to a return of over 2 per cent, on the total capital cost ; and 
in view of the expenditure already incurred, and of the small protective value of 
the existing works owing to the uncertainty of the supply, it appears very 
desirable to commence and complete this work as early as possible. 

174. The Ghankapur project has also been estimated in full detail, 
and the estimate has been forwarded to the Government of India for sanction 
since we left the Deccan. It will protect and improve 1,750 acres of existing 
irrigation, and provide for 9,618 acres of new irrigation, at an estimated 
capital cost of Ds. 13,23,622. The project will form a useful proteetive work 
at a moderate cost, and appears likely to yield a return of over 2 per cent, on 
the capital outlay. 






175, The Crolcah extension project. — The'Gokat extension scheme, or Second 
section of the Gokak Canal, has much to recommend it. Government appears 
to he under an obligation to increase the storage capacity above the Dhupclal 
■ffeir, or head of the present Gokak Canal, for the purpose of meeting the require- 
ments of the Company owning tlie Gokalc Mills. It is desirable, therefore, 
to consider the Avhole question of storage works on the Ghatprabha and 
its tributaries, so as to provide not only for the requirements of the mills, but for 
all possible extensions of irrigation. The plans show that a very large area 
could be brought under command in Belgaum, in the Mudhol and Jamkhandi 
States, and also in the Bagalkot Taluk of the Bijapur district, if only sufficient 
storage can be obtained. Three or four sites have been proposed ; and though 
objections may be made to each, they do not appear in any case to be insuper- 
able. In order to permit an extension of irrigation to Bijapur, which should 
certainly be aimed at, it is considered necessary to provide an additional 
storage of 8,600 million cubic feet; and after allowing for loss by evaporation 
and the supply to be given to the mills, there will remain 5,600 million cubic 
feet available for an extension of irrigation, enough perhaps for an area 
of 67,000 acres. The required storage can apparently be obtained ; but 
present estimates of the cost, which place it at Es. 83,00,000, cannot be 
accepted until proposals have been worked out in greater detail. Our evidence 
shows, however, that the cultivation throughout the whole area of the tract 
that may be commanded is very precarious, and that the canal will have a great 
protective value ; while ,it is probable that there will bo a strong and regular 
demand for irrigation in both seasons, so that a considerable net revenue may 
ho anticipated. It is noteworthy that monsoon crops on the existing Gokak 
Canal form 32 per cent, of the total irrigated area — a percentage which is 
not approached by any other irrigation work in the Deccan. It is even 
thought by the local officers that the canal, part of which has already been 
constructed, might he advantageously extended for some miles and opened as a 
Icliarif canal only, before tlio completion of the proposed new storage works on 
which they must depend for their mM supply ; and that the whole scheme can 
thus he carried out in sections, each of which can he brought into operation as 
completed. On the whole, the project appears to he one of the most promising, 
and one of the most important as a means of protection, of all those which 
have been considered by the Commission ; and it is recommended that detailed 
plans and estimates should he worked out as soon as possible. 

176. The existing Gokak Canal, or as it is called the first section, is classed 
as a provincial work, and is the only provincial irrigation work in the Bombay 
Presidency. It was provincialized many years ago, in consequence of certain 
rather indefinite obligations which had been undertaken by the Local Govern- 
ment in regard to tlie Gokak Mills j obligations which have rendered it neces- 
sary to abandon or hold in abeyance the extension of the canal known as 
the second section, on which a capital expenditure of Es. 1,90, 28i has been 
incurred. The mills are at present entitled to a supply of 68 cusecs throughout 
the year, which may be increased ultimately to 136 cusecs as a maximum ; but 
this cannot be given in certain seasons of the year until the storage has been 
increased. The water supplied to the mills passes througli a fall of about 180 
feet, and cannot thereafter he used for irrigation purposes, as command of the 
country is lost. This does not matter during six months in the year when there 
is plenty of water to spare ; hut we find that the obligation to supply 136 
cusccs during the remainder of the year, is likely to affect the protective value 
of any proposed extension in a very remarkable manner, and to an extent far 
greater than might be supposed from the actual quantity of water to he sup- 
plied. This will not indeed he the case if new storage works can he provided, 
with a capacity considerably in excess of the requirements of the area that can 
be brought under command ; but our information leads us to doubt whether 
this will be possible. It appears not improbablo that it may eventually be 
advantageous to obtain a release from this obligation, by providing the Com- 
pany with engine power for use during the dry season, and also paying the 
cost of working. The expenditure thus involved will not he balanced by the 
increase in irrigation revenue that will ensue ; but the difference would pro- 
bably ho not too high a sum to pay for the sake of the larger area which will 
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be cultivated and pfotected. Wc have examined tbe position with some 
attention ; and although we cannot go into further detail here, avc think that 
there are good grounds for believing that the - protective value of any exten- 
sions of the Grokalc Canal that may be'proposed, could he immensely increased 
at a comparatively moderate net cost to Government, if, hy some arrangement 
of this kind, a release from or modification of the present obligations to the 
Compan 3 % in regard to the dry weather supply, could bo obtained. The question 
at any rate will deserve attention when proposals for the extension are under 
consideration. 

177. Tha Gajaxmi or Nira Right Rani: Cmal project . — Little was known 
at the time of our visit about the Gajauni reservoir which it had been pro- 
posed to construct north of Lako Whiting, or in the adjoining valley, and 
which appears to have been surveyed many yoai’s ago, although tlio plans could 
not bo found. We have, however, received and considered a preliminary report 
hy Mr. Beale on the result of surveys in connection with this project, wliich, 
in accordance with our recommendation, he has been conducting since we left 
the Deccan. In one rospeofc this report is very satisfactory, as it indicates 
that there are greater possibilities of storage in the basin of the Nira river 
than wo anticipated ] and indeed that the capacity of any irrigation works 
whicli may be proposed, is more likely to be limited by the area that can be 
commanded, or that will take irrigation in any hut the driest years, than hy the 
run-off or yield of the catchment area. Hr. Beale recommends a project for 
storing about 8,000 million cubic feet on the Gajauni river, which it is esti- 
mated will irrigate over 60,000 acres, hy means of a canal, to take oil from 
the right hank of the Nira river, traversing the Phaltan State and entering 
the Halsiras taluka of Sholapur. The capital cost is estimated at about 100 
lakhs, which is nearly double that of the Nira Left Bank Canal, but it will 
protect a larger area. If it is proposed to construct this work, we should be 
inclined to recommend that the stoiago capacity be increased from S,000 to 
10,000 or 12,000 million cubic feet. We think that, in spite of the greater 
capital cost, the work would bo financially more successful, while its protective 
value would he greatly increased The general financial results which 
arc now anticipated, agree very closely with those set forth^ in paragraph 159, 
which were calculated long before Hr. Beale’s estimate had been received. 

17S. If no larger or better scheme than this can be proposed, we think that, 
when worked out in greater detail, it will deserve favourable consideration ; but 
wo arc not satisfied that it. meets the requirements of the case. The proposed 
canal will terminate at the Kasai river, and will barely enter the Halsiras taluka, 
which is one of the worst famine areas in the Deccan. IVe are of opinion that an 
efi'ort should be made to do mneix more for this taluka than is now proposed, iC 
full effect is to he given to the policy of storing and utilizing the heavy rainfall in 
the Ghats; and that there should be, for each basin in whicli works arc proposed, 
an exhaustive survey of the whole field both of supply and demand. In this 
case the size and length of the canal should he fixed with reference not to the 
storage which it may he possible to provide at any particular site, hut to tho 
total storage which may he provided within the whole basin hy the construction 
of suitable reservoirs at all the moi'C eligible or pi’acticahle sites. It will of 
course he unnecessary to provide storage in excess of what is required for the 
area that can be hroughr, under command at a reasonable cost'; and there are 
also many sites where the cost of impounding, or the engineering dilDculties to 
he overcome, may he prohibitive. But, subject to these limitations, we should 
desire to see efforts made to store and to utilize as much as may he practicable 
of the rainfall over the whole catchment. Wc think, therefore, that no particular 
project should be sanctioned until all possible sites for storage works have been 
examined ; and that the scope of any proposed canal should he fixed, primarily, 
with reference to the combined capacity of as many storage works as it may 
be found expedient to construct. 

179, We have communicated those views in somewhat greater detail to the 
Government of Bombay, when returning the plans and papers connected with the 
project, which had been forwarded for our information. There is, however, one 
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feature in the scheme submitted which \re may notice here, as it illustrates one of 
the difficulties connected with irrigation projects. Of the total area which will be 
commanded, about one-third will be within the boundaries of the Phaltan State. 
The canal is so eagerly desired that the Durbar will no doubt be willing enough 
to allow it to pass through its territory, if a fair share of the supply is allotted 
to the State; nor is there likely to he* any difficulty in realizing the full water- 
rates which will be leviable within British Territory. But, as in most existing 
works in the Deccan, the 'net revenue on every acre irrigated is not likely to 
exceed Rs. 3 ; while the cost to Government, as represented by the interest ohai’ges 
on capital cost, will probably not be less than Rs. 9 per acre. In other words, 
one-third of the net annual cost to Government of this work would be 
incurred for the protection of those who are not its own subjects. This may 
be avoided if the Durbar can be induced to contribute towards the capital cost, 
in proportion to the share of the supply to be allotted to the State, making its 
own arrangements for the assessment and recovery of water-rates. If this 
cannot be arranged, we can only "suggest that the area within the State for 
which irrigation may be provided, be restricted as much as possible, full com- 
pensation being, however, paid for the land to be actually occupied by the 
canal ; and that a larger share of the supply be carried on into the Sholapur 
district. 

180. The Godavari pro] eel. — The Godavari river project was first inves- 
tigated in 1870. A favourable site for head-works wns found on the Goda- 
vari river at Nundur-Madhmeshwar, 20 miles below Nasik, and canals taking 
ofi from the right and left banks would command 80,000 acres in Nasik and 
Abraadnagar. The river, however, is practically dry during the first six months 
of the year, and the construction of these canals depends on the possibility of 
finding suitable sites for storage works on ghat-fed streams. The storage 
required is uot less than 5,500 million cubic feet. It has been suggested that 
part of this might he given by tlie proposed Karanjawan tank scheme, which 
has not, however, vet been properly investigated ; and that a second reservoir 
might be made on the uharna river. The possibility of [)rovidiug adequate 
storage "works wdiich may be relied on in all years should bo examined, and if 
suitable works can be proposed, the Godavari Caual project should then be 
considered in detail. 

181. Bhima and Gliod rivers. — Useful works taking off from tanks or 
weirs on the ghat-fed rivers Bhima and Ghod, appear to he possible and to 
deserve further investigation. 

182. Krishna Canal. — The question of an extension of the Krishna Canal 
presents many difficulties. Two sites have been proposed for storage works ; but 
botli have been abandoned as unsuitable, and there arc at present no sugges- 
tions for others. If an adequate supply could be made available, there is a fine 
field for the extension of irrigation in the Krishna valley both in the Satara 
and Bijapur districts; hut the plans show that there "will he great difficulty in 
obtaining the required command, and that the works are likoly to be very 
costly. All that can be said is that the question has never been exhaustively 
examined; but it may he hoped that further investigation wall result in the 
discovery of suitable sites for storage works, and of a practicable alignment 
for a canal which would' undoubtedly liave a great protective value, especially 
if it can be carried into Bijapur. Apart from any largo schemes of this kind, 
it seems that there is a field for construction of bavdharas in the upper parts 
of the Krishna, These w'ould be useful works, although the tracts to be 
benefited are less exposed to severe famine than other parts of the district. The 
possibility of extending irrigation into Kolhapur State also appears to deserve 
consideration. 

183. Banna river project. — The Panna river project has been proposed 
by Mr. Visvesvaraya, who estimates that 5,000 million cubic feet can bo stored 
— a volume sufficient for the annual irrigation of from 14,000 to 30,000 acres 
according to the class of cultivation,— and that the total cost of the works would 
not exceed 34* lakhs. This appears to be a promising scheme, ^YOl'th further 



investigation, altliongli the area to he commanded is less insecure than those td 
he protected by other projects. 

184. Miila river project. — The Mula river project has not yet been very 
carefully examined, but enough information has been obtained to justify a 
more detailed investigation. A promising site for a reservoir has been found 
only five miles above Ralmri j it is said that a storage capacity of about 10,000 
million cubic feet can be here obtained, and that an area sufficient for such a 
supply can be brought under command. Such a storage u'ork should suffice 
for the irrigation of between 50,000 and 60,000 acres in ordinary years, and 
this area would be considerably increased in years of drought. The cost has 
been roughly estimated at about 90 lakhs, and it is said that the area to he 
submerged in the reservoir is chiefly waste and forest land, 

186. Other projects. — The Siv-Dhinli Tanks have also been proposed by 
Mr. Visvesvaraya, who estimates that they will be capable of providing a net 
storage of 1,600 million cubic feet for the extension of irrigation at the lower 
end of the Mutha Canal, or in the western side of the Poona district, and 
that the cost is not likely to exceed Rs. 15,00,000. The area to he irrigated 
in ordinary years will vary from 5,000 to 10,000 acres, according to the 
percentage of higher class crops. This is not a very costly project, but its 
protective value will he considerable, and it is likely to yield as good a return 
on the capital as can he expected in works of this olass. 

186. The Malprabha scheme is at present little more than a suggestion. All 
that can he said of it is that it would provide an unfailing supply if suitable 
storage works could be constructed; but nothing is known of the area that can 
be commanded, or of the probable cost, and this information can only he 
obtained by further investigation. 

187. Scope of the foregoing projeets. — The foregoing list of works is not 
put forward as a complete programme of practicable projects. It may hereafter 
he found that many of the works proposed are not practicable, and, on the other 
hand, that many new schemes may he added to the list. Tlntil the surveys 
which we have recommended have been completed, it is impossible to say 
what works may be practicable. RTor can we tell at present what storage may 
he available for all the works proposed, what areas they will command, or 
what areas will be irrigated on the average and in famine years. Rrom such 
information as has been put before us we doubt whether all these works, if 
carried out, would, at any rate for many years after their completion, irrigate 
on the average more than 300,000 acres a year. In a year of drought the 
area w'ould probably he increased to 500,000 acres, or about double the area at 
present irrigated by State irrigation works of all kinds. The ultimate areas to 
be irrigated by new protective works may be greater or less than now stated, 
but we put forward these figures as giving what appears to he at present a 
rational idea of the extensions of irrigation that may be possible, if every 
ghat-fed river in the Deccan is put under contribution, and as a basis for 
determining the cost of a given degree of protection. 

188. Frohable capited cost. — The capital cost of irrigating an acre can only 
be estimated on the basis of experience gained on existing works, and of detailed 
projects for new works. It has been shown (paragraph 164) that the average rate 
for existing works of Olass B is Rs. 188 per acre, but of these the only really 
typical work is the Nira Canal, the rate for which, based on the average area 
for ten years, is Rs. 174 per acre.' This rate is probably too high. Both the 
irrigated area and the net revenue have been steadily progressing on the Nira 
Canal of late years, and there is reason to think that the average area during 
the last five years (over 40,000 acres) may bo maintained, in which case the 
capital cost of irrigating an acre on this canal may he put at Rs. 140. The 
rates for the Maladevi and Ohaukapur projects, which we have carefully exa- 
mined, will apparently work out to Rs. 170 and 181, respectively, but these 
are estimated, and not actual, rates. On the whole, we do not think that it would 
be safe to reckon on the capital cost of new projects working out to less than 



Es. 200 pel’ acre of average annual irrigation after the work is fully developed. 
The capital cost of providing for the average annual irrigation of 300,000 acres 
will at this rate amount to six orores of rupees. As to the return that may he 
anticipated, it has been shown that the present average return from all first class 
irrigation works in the Deccan, averages just 1 per cent. On works in Class B 
the return has averaged only 0*79 per cent., hut the average on the Nira 
Canal during the last five years has amounted to 1*2 per cent. ; and if the canal 
is worked so as to encourage the cultivation of a higher percentage of high 
class crops, the return may eventually rise to nearly 3 per cent. Such a rate may 
he ultimately realized on almost all new works, but some failures must be 
expected ; and when allowance is made for the fact that irrigation on new 
works develops very slowly, it will not be safe to anticipate a higher 
average return on all new works than 1 per cent. Thus, taking the rate of 
interest at 4 per cent., it may he said that one-quarter only of the capital cost 
will be remunerative ; the remainder, or Bs. 160 per acre, will yieldmo direct 
return ; or, in other words, a permanent charge will be imposed on the State 
of Rs. 6 for every acre of crops irrigated by the works. 

189. Frohahle Jincmcial results of exj^enditiire ^o'oposed. — In order to 
secure a system of works capable of irrigating an average of 300,000 acres 
in a series of years, or a maximum of about 600,000 acres in years of drought, 
the State wiU therefore have to incur a capital expenditure of crores which 
will he wholly unproductive, and impose for many years an annual charge on the 
tax-payer of 18 lakhs. Eventually, as irrigation on all works becomes fully 
developed and its advantages are more and more appreciated, the charge may 
be gradually reduced to about half that amount. If it is proposed to protect 
a larger area, the cost of protection may be relatively greater, because there 
must be a limit to the number of works which can be constructed at the 
average rate of capital cost assumed. We may, however’, remark here that the 
protective value of any works that may be carried out in the Deccan will not 
be limited to that represented by the areas which may be directly irrigated from 
them. The annual irrigati6n of from 300,000 to 600,000 acres, by means of 
water which would otherwise be carried on to the sea, must, by its effect on the 
spring level, render existing well-cultivation more secure. It will, at the same 
time, render possible a considerable extension of that form of cultivation, and thus 
provide a most important second line of protection. Our present purpose is not, 
however, to justify the heavy unproductive expenditure which such a scheme as 
is here contemplated will involve, but merely to give a clear idea of the amount 
required for a given measure of protection. On this point there should be no 
illusion. Whatever the area which it may be possible to irrigate by storing 
the rainfall in the Ghats, all available experience points to the conclusion that 
for every acre brought under annual irrigation, a capital outlay of at least 
Rs. 150 must be incurred, on which Government will receive no direct finan- 
cial return. And although it is not possible to say, until the surveys of the 
Ghats which we have recommended have been completed, what is the ultimate 
area which may he irrigated hy works of this class, and at a cost not greatly 
in excess of that which has been named, we are at present inclined to doubt 
whether it will exceed 600,000 acres, even in a year of famine or unlimited 
demand, 

190. Increasing the storage of existing roorlcs^ — In connection with the 
extension of irrigation from existing works, we may urge the importance of 
increasing the storage, from that available at the present full supply, or crest 
of waste weir contour, to that at or near the maximum Hood level, by erecting 
self-acting gates on the waste weir; and, if necessary, increasing the full flood 
discharging capacity. The Bombay Public Works officers have devoted a great 
deal of attention to this subject. The Bhatgarh dam at Lake Whiting, which 
supplies the Nira Canal, is mounted with 81 gates 8 feet in height, by means 
of which the available storage is increased hy this depth without danger, 46 
of the gates being self-acting and of an ingenious design, originated and 
patented by Mr. Reinhold, a retired Bombay officer. These gates have been 
in use for several years and have worked admirably. A variation of this 
design, to suit special conditions, has been devised hy Mr. yisvesvaraya, and 
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gates of this pattern hare "been recently erected on tlie Kharakwasla dam on 
Lake Fife, at tlie head of the ilutha Oanals. Mr. E, 0. Mawson has invented a 
self-acting gate working on quite a different principlcj which also promises 
to he very useful in certain situations. It is also proposed to erect self- 
acting gates on the Dhupdal dam at the head of the Gokak Canal, which will 
increase the depth of storage by 7 feet. Similar gates should be provided, 
whenever the circumstances admit, in the case of new projects. We have 
ourselves suggested to the Bombay officers that they should be erected on 
the Maladevi reservoir, the capacity of which will be thereby increased by 
1,000 million cubic feet, without any increase in the height of the dam. The 
only ohjectiou which we have heard to these gates is tliat they are expensive; 
but in large lakes the value of every extra foot in depth above the present 
full supply level, is so great that the expense will generally be fully justified. 
We think that a similar device might with advantage be applied to such of the 
smaller works as are liable to overflow frequently; and that the importance of 
reducing to a minimum tlie quantity of water that must pass to escape, 
should be generally insisted on. It may be possible to design a cheaper form of 
shutter for these works which, if not self-closing, shall at least be self-opening. 

191. Jlain-fcd Uinhs , — We do not recommend the extension of irrigation by 
means of large tanks, like the l\Iliasvad, wliicli are not dependent on the rainfall 
of tlie Ghats, or some unfailing source of supply. iFany such works have 
been commenced in the Deccan as famine relief works, and many others, 
some of great magnitude, have been proposed. We have already shown 
that existing works of this class have been twice as expensive, with roforence 
to the area protected by them, as works of Class B, and at least 50 per cent, 
more expensive than smaller tanks. Even as relief works they are open to 
objection. They are much too large to be completed by relief labour even in 
the course of two or three years of famine ; and cither Government is then 
committed to the heavy expenditure required to complete the work, or it lias to 
stand over until the next occurrence ol famine, when mucli of the old M'ork 
will generally have to be done all over again. In the case of high earthen 
dams, there is a distinct danger in continuing work commenced many years 
before aud held in abeyance during a long period. For relief purposes smaller 
tanks, costing, for works only, not more tlian five or six Inkbs, are therefore to be 
preferred; for if they cannot lie completed by relief labour, the subsequent cost 
of completion will not be great. There may be special cases in which it will be 
desirable to inereasc the existing means of protection by the construction of tanks. 
We should, for instance, be glad if the iilanad Tank, or some other work, could 
be made for securing and improving the supply to tlie existing Jamda 
Canals in Kbandesh, which, uncertain as it is, may possibly be injuriously 
affected by the development of the Girna river irrigation after the con- 
struction of tlie Chankapur reservoir. There appears to be some doubt .about 
the foundations for a dam at the iManad site ; hut if a tauk of the required 
capacity can be constructed for the amount estitnated in'?. 11,21,000), it may 
Avitli advantage be carried out, e.specially if it is necessary to find employ- 
ment for relief labour. But, speaking generally, we think it better that the 
energies of the Public Works officers should be devoted, for many years to come, 
to the design aud construction of a system of canals fed from large storage 
works depending on ghat-rainfall, than on the large tanks dependent on local 
rainfall that have been proposed in the Khandesb, Bijapur, and other districts. 
Projects for smaller tanks should, however, be prepared in all districts in which 
such works are possible, for inclusion in the programmes of relief works if 
they cannot be recommended on their own merits for earlier prosecution. We 
shall make specific recommendations later on regarding works which have 
already been partially carried out by relief labour. 

192. Mrteiisions of second class irrigation worlts . — Wo understand that 
most, if not all, of tbe'second class irrigation works were constructed originally 
by the people, although the Public Works Department is now responsible for 
their maintenance. If works of this kind were now constructed by the Public 
Works Department, they would, under the rules, he treated as first class works, 
unless their cost was less than Es. 60,000. However they may be classed, there 
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is apparently some scope for sucli -works, if the people cannot be induced' to 
carry them out thcmsel-rcvS. We are informed that the existing weirs, or 
hanclharas, in Nasilc and Khandesh utilize every drop of water in the rivers 
after the supply has fallen, and tliat no more works of this kind can he con-' 
structed in these districts. But it would appear possible to construct weirs' at 
a moderate cost in many other rivers having rocky beds ; and if self-opening 
shutters could he added, of the kind designed by Mr. Mawson, or some other 
suitable pattern, a good deal of irrigation might be effected on the margins of 
the rivers. A series of such weirs on a river might form a single minor 
work. We have already said that works of this sort w'ould be feasible on 
the upper part of the Krishna and on many other rivers ; and although the 
collective value of all possible new works of this kind will not be very large, 
the matter seems to he deserving of attention. The permanent handhara system 
appears to be practically confined to the Nasik and Khandesh districts. This 
may be due to the fact that the conditions elsewhere aro not favourable; hut 
if it is due to ignorance of the system, or to the inability of the people to combine 
for the purpose of constructing tlic works, or to their not possessing the necessary 
means or skill, it seems advisable that the matter should he taken up in the 
Public Works fJepartraent. 

(jy ). — Tnvate irrigation works. 

193, Field emhankmenis . — Field embankments, constructed for the purpose 
of retaining the rainfall on the fields and preventing the tilth from being scoured 
away, are very numerous throughout the Deccan, and their value appears to he 
appreciated. During 1S9G-97, and subsequent years to end of 1899-1900, over 
12 lakhs of rupees appear to have been advanced as takavi for the construction 
of works of tliis class, which, although they cannot ho called irrigation works, 
have an undoubted protective value. Wc have seen instances in which the 
works have failed and the land has been injured by the formation of ravines, 
owing to defective provision for running oif storm waters, and advice and 
assistance may sometimes he required in this respect. Tliere appears to he great 
scope for tho extension of those works, upon which the people can he usefully 
employed in seasons of famine. 

191. '/Fells. — Well-irrigation is a most important factor in the protection of 
the Dcccan, Deferring again to tho table in paragraph 115, it will he seen that 
out of 817,000 acres, the average gross area irrigated from all sources, no less 
than 520,000 acres, or over CO per cent., are irrigated from wells. In 1886-87, 
the total number of wells available for irrigation in the nine districts under 
consideration, amounted to about 117,000 ; this had increased to 161,000 in 
1896-97, and to 171,000 in 1900.01. During tho five years ending with 
1901*02, 10,181 wells were constructed and 11,971 repaired, by means of 
Government loans. Over 50 lakhs have been advanced by Government for 
tho construction and repair ;of wells during tlio decade ending with 1899-1900. 
Taking 620,000 acres as the average gross area under wells during tho ten years 
ending 1900-01, it is found that the maximum occurred in tho famine year 
of 1896-97, when 655,000 acres were irrigated. This shows that in spite of 
failures of individual wells, the underground water-supply may ho relied on in 
a single, or the first, year of famine, notwithstanding the heavier demand made 
on it. In 1899-1900, or after four dry years, the area fell to 607,000 acres, not- 
withstanding an increase of 20,000 in the number of wells. There was a fur- 
ther decrease of about 80,000 acres in 1900-01, after a fifthyear of drought, and 
many wells must then have failed. But these circumstances are exceptional ; 
and after two or three years of good rainfall the spring level will rise again to 
tho normal level. On the whole," we have no doubt that well-irrigation is a 
much less precarious form of protection than any other, with the exception of 
canals which draw their supply from ghat-fed storage works. 

196. Importance of extending well-irrigation . — Except in the deep black 
soil parts, as in Bijapur, tho depth of the spring level in the Deccan, below 
natural surface, is less than in the well-irrigating districts in Gujerat, so that 
wells can he more easily worked. They have, however, often to he sunk through 
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rock, and the initial expenditure in proving the u'ater-supply is greater and 
more risky. On the otliev hand, the well when made requires no steining, and 
is never likely to fall in like the unlined wells in Gujerat. The only masonry 
I’equired is a wall on one side of the well, which is usually square or rectan- 
gular in plan, to suppoit the gearing. The cost of a douhle mot well, to 
irrigate abont 6 or 7 acres, varies from Ks. 300 to Us. 400. The area in the 
Deccan in which well cultivation can he carried on with profit is limited. The 
soil in the uplands is too thin and rocky ; and Mr. Mollison considers that, even 
in the low lands, wells can only bo profitably worked when the black soil does 
not exceed from 2 to 4 feet in depth, and has a permeable stratum of mnram 
below it. But he is of opinion that the area at present under well-irrigation can 
bo doubled ; and he strenuously recommends the extension of this form of pro- 
tection in all areas in which it is suitable. We are strongly of opinion not only 
that such an extension is deserving of cncoiu’agement by all the means, and 
subject to all the precautions, which wc have discussed elsewhere ; but also 
that it should be regarded as an essential part of the scheme of piotection 
wliich we have put forward for the Deccan. There is evidence that, in those 
parts in which canal irrigation has been introduced, there Ijas not only been a 
marked rise in the spring level, but also an increase in the amount of water . 
passing into the drainage lines ; and wo have already pointed out that this will 
he one great indircot advantage of the extension of canal irrigation. We 
desire now emphatically to state that the extension of canal and well-irrigation 
should go on side by sido ; and that, in order to obtain the full measure of protec- 
tion which now irrigation works will afford, it is essential that supplementary 
measures he taken to encourage the construction of wells and within, 

or on the margin of, the areas to which canal irrigation is to he extended. The 
tract is one in which it would seem particularly justifiable to offer loans with 
long periods of repayment, and even free grants ; for the life of a well is evidently 
far more secure in this country than, for instance, in Gujorat. 

19G. Wells for sunar-cane. — Wc may refer licro to a suggestion whicli lias 
been made by Mr. Mollison, that canal irrigation for sugar-cane or -perennial 
crops should ho withheld from any liohling in which the owner had not con- 
structed a well from whicli the crop could ho watered during the hot weather, 
or from 1st April to the sotting-in of the lains ; the idea being that a canal 
supply should not be guaranteed during this period. Wo have been told that 
cane cultivation at the lower ends of the canals is now often protected by wells ; 
and that lower water-rates arc charged than on lands nearer the canal heads, 
Avhich receive an annual supply during the hot weather. We are unable to say 
whether the universal adoption of Mr. ^Mollison’s proposal would unduly restrict 
the extension of cane cultivation, or result in tlie long run in any material loss 
of revenue; hut we fully recognize the .advantage of avoiding any obligations 
in respect of the hot weather supply, and we think tliat the question deserves 
careful consideration. Mr. Mollison has been conducting a series of interesting 
experiments as to the quantity of uatcr ivquircd for the successful cultivation 
of canc; and he scorns to ho in tlie uay to demonstrate that under the existing 
system the total consumption of water is largely in excess of what is necessary, 
owing to tlie irregularity in the intervals at which the supply is given, 
and the consequent flooding of the crop by the cultivator whenever he gets 
the water. The results of these experiments should he carefully studied as soon 
as they are known, with the object of devising measures for economizing tlic 
distribution of water, of the kind which we have referred to in paragraph 167. 
If the Irrigation Department is able to do what may be required of it in the' 
way of giving the smaller supplies at regular intervals, it will be justifiable 
to put considerable pressure upon cultivators to change their methods of irriga- 
tion for those successfully followed by the Agricultural Department. 

197. Borings and surveys of the underground icater'Snjyidy^ — It has already 
been observed that wells in the Deccan have to he sunk into or through rock. 
The recommendations which we have made elsewhere (1, 176) for a systematic 
survey of the underground water-supply, and for the formation of a special expert 
establishment which would undertake borings and examination of sites, and assist 
the people in sinking their wells, are specially applicable to the Deccan districts. 



83 


Prom some borings which were made with common jumper bars, in the Sliola- 
pur distriet during the famine, it would appear that it may be possible to pene- 
trate the trap rock in places and reach water-bearing strata at moderate depths. 
Systematic boring may prove to be of great value in determining the existence 
and accessibility of such strata. No time should, in our opinion, be lost in 
organizing a well-boring agency with suitable equipment on the lines followed 
in the United Provinces. 


(o ). — Famine loorlcs and programmes. 

198. Expendiltire on relief icorjcs in J896-97. — Tlie Pamino Commission 
of 1898 reported that the expenditure on relief works in the Deccan during the 
famine of 1896*97 amounted to Ks. 95,77,000, distributed as follows : — 


Rs. 

Roads and metalling ....... 71,46,000 

Railway worlc ....... 8,40,000 

New irrigation works ....... 13,17,000 

Improving old wotke ....... 1,48,000 

Water-supply ........ 1,26,000 


The actual or normal value of the work done on now irrigation works was 
estimated at about onc-tbird of the expenditure incurred, but it was doubtful 
wbetber many of these new works would bo completed. Relief labour was em- 


ployed on many of them during the recent famine, so that if these works should 
be eventually completed, the work formorl}' done will not have been wholly 
thrown away. The com})letion of the most important of them all, the Sbetphal 
Tank, has been sanctioned, and it will boa useful protective work. The Kapur- 
vadi Tank at Alunadnagar has also heen completed, but this is intended more 


for water-supply than for irrigation. 


199. Expenditure during recent famine to end of March 1902. — As relief 
works have not yet been closed throughout (he Deccan, we have not been able 
to obtain final figures of the expenditure incurred on them during the late 
famine, but the approximate amounts to end of October 1901 are understood 
to be as follows ; — 

Rs. 


Roads and road-mctalliug 


« • 1 * 

. 1,28,07,870 

Inigalion works . 

• 

• • t • 

. 77,09,937 

Village tanks, etc. 


• f • • 

. 0,45,186 

Railways . 

• 

• • • * 

2,46,933 

‘MiBcellancous 

• 

* • • » 

1,191 



Total Works 

. 2,14,11,116 

Establishment 

* 

■ • • • 

4,86,546 

Tools and Plant , 

« 

• « • • 

. 11,16,225 



GaiKD Totai. 

. 2,31,13,887 


In Bombay^ the system of large relief works, employing several thousands 
of labourers who come from great distances and are hutted on the works, has 
hitherto been generally followed ; and the irrigation works on which relief labour 
lias been employed, have been usually largo tanks, the plans for wdiicli have 
been hastily prepared. We shall refer to the principal works which were thus 
undertaken in each district. 

200. Belief loorlcs in Khandesh. — In Kbandesli, there was at the com- 
mencement of the famine a complete scheme for the Chankapur Tank, the 
construction of which we have already recommended. Some work, the normal 
value of which is estimated at about Rs. 70,000, has been carried out by 
relief labour at this site ; but it is understood that the greater part of this was 
executed in a former famine, and that very little was done during the late 
famine : the reason being that the locality was very unhealthy, while the 
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distress in this part of the district was not very-severe. The Talwada Tank 
is a small storage - work calculated to hold 177 million cubic feet and to cost 
Rs. 1^36,000. The dam was completed by famine labour, and we understand 
that the completion of the project as an ordinary work has been sanctioned. 
On the Puruiepada Tank, wori was carried out by relief labour, the normal 
cost of which is estimated at nearl}^ Rs, 1,00,000. This is rather a large tank, 
with a capacity of 408 million cubic feet, situated on the Bori river, and 
estimated to cost Rs. G, 50,000. Tho supply will bo ample except in the 
worst years, and the foundations of the dam are said to he excellent. It will 
protect nearly 6,000 acres, and will apparently have a greater protective and 
productive value than the average of tanks of this class. Operations have 
been stopped, but wc think that the completion of this work should bo con- 
templated. Relief labour was nominally employed on another large project 
in this district — the Raipur Tank, which has been roughly estimated to 
cost over 37 lakhs of rupees. Tlie only work done, however, was tlio construc- 
tion of a service road to the site. Other large storage works have been 
proposed — the Auer, Paukhocla, and Karwand Tanks — and have been roughly 
estimated to cost 40, 26, and 16 lakhs rcsjicctively ; while there arc other.s 
like tho JIulher for which even rough e:>timates have not been prepared. 
AYg have already shown that the protective value of largo tanks of this kind 
is very small in proportion to tlieir cost, unless they derive their supplies from 
unfailing rainfall in tho Glints, which none of these will do. AVo do not there- 
fore recommend that these iirojects should he further investigated at present; 
and wo think that they may remain in aboyauco, at any rate until the more 
important schemes for ghat-fed irrigation works which wo have proposed, 
have been investigated. And, for reasons already given in paragraph 101, we 
strongly deprecate the employment of relief labour on those large works, unless 
or until they have been estimated for in detail and have been formally sanc- 
tioned as desirable proleelivo works. There is scoiie apparently in this district 
for a number of smaller tanks like the rurmepada or proposed Dahivel, 
schemes for which might bo included in the programmes of relief works 
after proper investigation; but tvo think that worlts, the total cost of which, 
including all charges, is likely to exceed ten lakhs of rupees, should not bo 
included, unless their construction as ordinary works has been definitely sanc- 
tioned on their own merits, and not as a means of employing famine labour. 
AA'e should like to see attention directed to tho preparation of projects for these 
small works, for inclusion in the programmes, rather than to the investigation 
of larger sobomes, only a small portion of whicli could over he carried out by 
the labour likely to be available in a single famine. 

201. Hclief icorJcs vi AYrri/:.— In Rasilc a small tank, llio Khirdi Sathe, to 
hold 91 million cubic feet, has been almost completed by relief labour; but it is 
doubtful whether this ■will be used for irrigation or for the water-supjjly of tbo 
town of Ycola. AYork to the value of about Rs. 42,000 was also carried out 
on the Odal Tank, which is estimated to hold 491 million cubic feet and to 
cost Rs. 6,30,000. The supply to this tank will apparently he very uncertain, 
and tho quantity of work already done is not sufficient to justify its completion, 
except as a means of employing relief labour, for -which it should bo reserved. 
Other tanks have been proposed in this district, the Pimplad, tho Karanjawan, 
and Waldevi. Some of those projects w*ill have to be considered in connection 
with tbo Godavari project to wliicb wc have referred elsewhere. Our general 
recommendation here, as in Kliandesh, is that an attempt should be made to 
draw up au extensive programme of works not likely to cost more than 
ten lakbs each, including all charges, but that larger -works than this should 
not bo entered iu the programmes unless their construction as ordinary works 
has been sanctioned on their merits. 

202. Belief toorks in Ahmadnagar . — The most important woik on which 
relief labour was employed in the Ahmadnagar district, is the Visapur Tank, 
-which was inspected by us. This is estimatod to hold 1,061 million cubic feet, 
but it is not likely to ffil except in years of more than average rainfall.^ The 
work was proposed as long ago as 1870, and was started as a relief work in the 
famine of 1897. The total value of the work done hy relief labour to end of Goto- 
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ber i901 is estimated at over 3^ lakbs, but the work has not yet been closed, 
and nearly three thousand labourers were employed on it at the time of our 
inspectioUj and also a number of prisoners. The total cost of the work is esti- 
mated at Its. 15,19j000. Considering the expenditure already incurred on the 
work and the present state of progress, we think that its completion should be 
sanctioned ; although we note that detailed plans and estimates have not been 
completed for the project, aud at the time of our visit the arrangements for 
the distribution of the supply, aud even the position and boundaries of the 
area to be protected, had not been determined. In our opinion such a work 
as this should not have been begun as a relief work until the project bad 
been more thoroughly investigated, and it would have been better to have 
employed the labour on a number of smaller works. Nevertheless we think 
that proposals for its early completion should be favourably considered, prO’ 
vided that a complete estimate is submitted. 

203. The other now irrigation works on which relief labour was employed 
in this district are the Ojbar flight Bank Canal and the Musalvadi Tank, the 
value of the work done being approximately Bs. 5,00,000. Another 6 lakhs will 
be required to complete these two works, but their protective value will be 
small unless the Maiadevi project, of which they really form part, is completed. 
We have already recommended the earlj' prosecution of the Maiadevi reservoir, 
and these two works should be completed ns part of that project as soon as the 
estimate may be sanctioned. They Avill not get an annual supply until the 
reservoir is completed, but they will be of some use. If the Maiadevi project is 
negatived, we doubt whether it will be advisable to spend another 6 lakhs on 
these works for the sake of completing them, though they may be completed 
as far as possible by relief labour on the next occurrence of famine. The 
Maiadevi project, if sanctioned, will afford a great deal of employment for 
relief labour, if famine should occur before its completion; aud the same may 
be said of the Godavari and Mula river projects, the early investigations of 
Avhioh may be recommended on this account alone. 

204j. "Belief tcorics in Poona . — We have already referred to the Shetphal 
Tank in the Poona district, as a work on which ivolief labour has been largely 
employed since 1896-97, and the completion of which has been sanctioned. 
It is a tail tank on the Nira Canal, and as such will have a considerable 
protective value. Belief labour was also employed in this district, during the 
late famine, on the Khamgaon and Warwand Tanks. The former may with 
advantage be completed at once, but the latter may be held in reserve for the 
future employment of relief labour, 

205. Belief tvorJis in Sholapur . — In the Sholapur district, relief labour was 
employed during tho late famine on six moderately sized tanks — the Pathri, 
Manji, Yadshivne, Badhihal, Hotgi, and Bambhurdi — the aggregate estimated 
cost of which, including all charges, amounts to Bs. 37 lakhs; that of the 
largest, the Badhihal, being only a little over ten lakhs. The policy which we 
have recommended above, of employing relief labour on tanks not estimated 
to cost more than ten lakhs, has therefore been adopted in this district. The 
actual value of work done up to 1st October 1901 is reported as amounting to 
Rs. 12,66,000, but the works have not been closed, and more must have been 
spent since then. It will be advisable to complete all these tanks as ordinary 
works, if they were not completed when the relief works were closed ; with the 
possible exception of the Bambhurdi, on which comparatively little has been 
done. There are many other proposals for tanks of tho same class in other parts 
of the district for which detailed plans and estimates should be made out without 
delay, so that they may, after professional scrutiny, be included in the programme 
of relief works. This district is in urgent need of protection ; and although a 
portion of it may eventually be commanded by ghat-fed canals from the 
right bank of the Nira (the Gajauni project) and the left bank of the 
Bhima, it is on rain-fed tanks that reliance must mainly be placed. We are 
aware that such works are liable to fail in seasons of general and prolonged 
drought. But they will often have a considerable protective value, besides 
strengthening the position of the cultivator in ordinary years ; and, considering 



86 


how much of the wort can be successfully carried out by relief labour, we 
consider that their real cost to the State will not be excessive, in comparison 
with the protection which they will collectively afford. In any case, it seems 
doubtful if anything’ better can bo done for Sholapur. 

206. Belief loorlcs in Sedara . — In the Satara district; the only large worh 
on which relief labour' has been employed is the Goregaon Tank, the value of 
the work done being estimated at Es. 1,42,000. I’lie total estimated cost is 
nearly 12 lakhs, of which 3^ are for land compensation, establishment, and 
indirect charges. The tank will hold 761.piillion cubic feet when full, but not 
more than 450 millions in a year of average rain fall. We are notable to recom- 
mend that anything more should be done at present to this work than may be 
necessary for safe-guarding the work already done, as its protective value 
will be small in comparison with the expenditure, and there appears to he 
some doubt as to the foundations of the dam; but if, on examination, these are 
found to be reliable at a moderate depth, work might be resumed hereafter for 
the purpose of employing relief labour, if no more suitable work can be found. 
Some other works have been proposed in this district in connection with the 
Yerla and Man river works, and these should be worked out in detail for inclu- 
sion'in future programmes of relief works. 

207. Belief works in Bijapnr , — In Bijapur, relief labour was employed 
in the Sangogi and Hullur Tanks which have been roughly estimated to cost 
24^ and 6 lakhs, respectively. The value of the work clone has not been re- 
ported, but we understand that the labour was employed in the excavation 
of the puddle trenches, and their partial refilling with puddle. At Sangogi 
the ireuch was in some parts over 60 feet deep. The Sangogi tank will be 
costly, but it is estimated to hold 2,845 millions of cubic feet in ordinary 
years, which would suffice for the irrigation of 12,600 acres. This district is 
so exposed to famine that we hesitate to recommend the suspension of an 
important work of this kind if it can be completed for the amount which has 
been named. We note, however, that not only has the cost not been estimated 
in detail, but also that the area which can be commanded has not yet been 
determined, and that there is some doubt whether there will be a demand in 
ordinary years for irrigation up to the full capacity of the tank. Moreover, 
although it is estimated that the tank will fill in 20 years out of 26, or with 
an annual rainfall of lO-lr inches against an average of 24^- inches, we find 
that a rainfall of S-J- inches only was recorded in 1876, of 12 inches in 1891 
and 1899, and of little over 8 inches in 1896. In such years the tank would 
be liable to fail. Lastly, there is evidence that the cultivators in Bijapur are 
not disposed to resort to irrigation except under pressure of severe drought. A 
remarkable instance of this is the Muchkhandi Tank, the only first class work 
in the district, the water available in which has been practically unutilized. 
Two other second class works, the Nilgund and Incbgeri Tanks, have also been 
abandoned because the cultivators would not use the 'water. These are small 
works, and the disinclination of the cultivators to resort to irrigation appears 
to have been duo to the uncertainty of the supply and other local causes, and 
we do not regard the facts as conclusive against a further extension of tank 
irrigation in Bijapur, though they indicate the necessity for caution. On the 
whole, we are disposed to recommend that operations on the Sangogi Tank 
should he confined to completing the excavation and filling in of the puddle 
trench, and protecting the work already done, so that work can be resumed 
on the dam whenever it may he again necessary to employ relief labour. The 
Hullur Tank is a much smaller work, and it may be advisable to complete it 
as an experiment ; for although an extension of the Gokak Canal into a corner 
of this district may he possible, it is only by rain- fed tanks that the greater part 
of it can he given any protection whatever. But a final decision as to the 
expediency of completing these works can only be passed after detailed estimates 
and proposals have been submitted by the Local Government. The estimates 
which have been put before us of the cost of completion, and of the financial 
results anticipated, are avowedly approximate, hut we think that works of this 
kind in Bijapur are not likely to pay more than their working expenses. 
Another small tank, to cost 4 lakhs only, has been proposed at Kalaskop. 
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It can be recommended only as a means of employing relief labour, for which 
it is more suitable than such a large work as tbe Sangogi Tank. Other projects 
of this smaller type should be proposed for inclusion in the programmes of 
relief works. 

208. Belief loorlcs hi Belgaum ami Bharwcto '. — Relief labour was not 
employed in the Belgaum and Dharwar districts on new irrigation works which 
have not been completed. In tbe former, the Durdundi Tank, a tail 
tank on the Gokak Oaual, estimated to cost 9” lakhs, would seem to be an 
excellent work for the employment of relief labour, if not previously undertaken 
on its own merits as part of the GoLak Canal extension scheme; for, as the 
supply to tbe tank will be assured even in the driest years, it will liave a great 
protective value. If the proposals for tbe extension of tbe Gokak Canal are 
sanctioned, there will be a great scope for the employment of relief labour until 
the works are completed. Other small tanks have been suggested in this 
district, but the projects have not vet been sufficiently investigated to justify 
tbeir inclusion in programmes of relief works. In Bbarwar several small works 

.. have been proposed on wbiob large numbers of relief labourers could be 
employed with advantage. Tlie most promising of these are Pudkalkatti and 
Kai'dikop Tanks, each of which is estimated to cost about 6^- lakbs. Relief 
labour might be concentrated on either of these without hesitation in tbe event 
of famine; and the works, especially the former, will be worth completing. 

209. Inclusion of village ioorhs in the relief progra7nmeB . — The relief 
programmes for tbe Deccan districts which were shown to us, were those which 
bad been sanctioned in 1901, and in accordance with which tbe current relief 
operations were being carried out. Their character is sufficiently indicated by 
the account whichjwo have given of these operations and by tbe figures in para- 
graph 199. The programmes for tbe future were under consideration. We 
have already expressed an opinion that these programmes should not include 
any large irrigation works, the total cost of which, including land compensa- 
tion, establishment, and all indirect charges, is likely to exceed Rs. 10,00,000, 
unless the construction of tliese works has been sanctioned by competent 
authority, on their merits as productive or protective works. It is desirable to 
have on tlie programmes of each district a few tanks of the smaller kind which 
we have been considering — those likely to cost from 1 to 10 lakhs — or to provide 
work of a normal value of from -J- a lakh to 6 or 7 lakhs, wbiob can he under- 
taken by relief labour. There must be a few large relief works of this kind to 
form the backbone of the district system of relief works. But wo think that 
in the Deccan, as elsewhere, the policy of supplemcntinir these works with small 
village works, which was recommended by the late Famine Commission, should 
he developed as far as possible. We have already shown the great importance 
not only of the second class works which exist in these districts, but also of the 
private irrigation works ; and we think that in all future programmes the 
strengthening, repair, improvernent, or extension of these useful works should 
find a place, 

210. Mr. Beale has suggested — 

Tliat certain tracts of country would benefit by tbe construction of wbat may be called 
l-achcha lanlc.s formed by lands suitably (Irained to avoid slips, but with no puddle troneb. The 
function of such lands would be to head up the wafer for a period, and let it escape gradually, 
thus raising the snuounding subsoil water-level, and prodnoing a small and more permanent 
flow in the nala below. The material employed for tbe construction of the land would pre- 
ferably be stones and mnram alone, or with earth if the hard materials he scarce. * ♦ * 

The kachcha tank is recommended for districts where well-irrigation is practised, where the 
nature of the catchment area and rainfall would not wanant the heavy expense of an ordinary 
tank, .....and where the wells are liable to bo brackish when the w.ater is low. 

Works of this kind are to be found in other parts of India and are well 
suited for famine labour. Their construction as relief works may he recom- 
mended whenever the water which may percolate through the dam can be 
utilized lower down. 

211. It is\ not our duty to say by whom or in what manner the programmes 
for these petty works should be prepared, or what arrangements should he 
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made for tlio distribution, payment, and supervision, of -the relief labourers Tybo 
may be employed on them. There are no doubt diflBculties in mating 
thoroughly efBeient arrangements of the kind ; and these diflEiculties are perhaps 
intensified in rayatwari provinces, where there are few or no persons of the 
landlord class to command influence 'and secure unity and co-operation in a 
neighbourhood. But the more extensive employment of relief laliour on small 
works has been distinctly recommended by the last 'Famine Commission, and 
we are unable to believe that these difiieulties are insuperable. "Whatever the 
advantages of the concentration of labour on large works, there is, in the greater 
portion of the Bombay Presidency at any^rate, this disadvantage that the works 
themselves are likely to be of little utility for purposes of protection or agri- 
cultural improvement. It is better, in our opinion, to sacrifice a certain amount 
of efifioiency in supervision, and to run the risk of admitting a certain propor- 
tion of the undeserving to relief, for the advantage of getting work done which 
will be useful even to a small section of the cominnnity. There is ample 
evidence of the collective importance of these works, and of the state of dis- 
repair into which many of them have been allowed to fall; and we have 
no doubt that there is a wide field for the useful employment of relief labour on 
their improvement or restoration, if suitable means are adopted for collect- 
ing information as to what is required from those most interested. Por the 
collection of the information persistent inquiry and systematic record will 
he indispensable. Por this purpose, use can probably he made of the village 
and suh-divisional note-books which arc now compiled in every province, and 
which show the results of the inspection and observations of the District 
Officers. Each ofiicer should systematically inspect and record in these note- 
books what works of agricultural improvement or famine protection the village 
requires, and which of these might be executed by famine relief labour. Ex- 
tracts from tlie note-books should be forwarded to the head of the district for 
use when he compiles his programme of village works. Such information 
should be embodied in all future programmes of relief works. 

212. We do not propose that operations should be confined to small tanks 
for the storage of rainfall. As we have shown, there are many parts in which 
the system of bandharci irrigation can be extended, and much, if not all, of the 
necessary work could ho carried out by relief labour. We would also call 
attention to the value of ials, or field embankments, in some districts; and to 
the importance of employing as much labour as possible on these useful works 
in seasons of famine, and generally on all well-considered schemes of agricul- 
tural improvement, however petty they may be individually, for which, after 
careful and wide-spread inquiry, place can be found in the programmes of 
famine relief works. It may be objected that these small works will benefit 
particular cultivators, and not the country at large. But we think it preferable 
that benefit should bo conferred on a number of individuals, rather than that 
works should he undertaken which would practically be of no use whatever, 
either to individuals or the State. 



Chapter XV'I.-MADRAS. 


(^). — Local conditions ; me and value of irrigation. 

213. Physical features . — The Presidency of Sradras oeonpies the whole of 
the southern extremity of the Indian Peninsula, and almost surrounds the Native 
State of Mysore and the Province^ of Coorg. It is traversed by two great 
ranges pf hiUs, the Eastern and Western Ghats, which extend along' the 
opposite coasts, leaving, between them and the sea, a plain of about forty or 
fifty miles in breadth, 'i'hese ranges divide the Presidency into three broad 
divisions— 

(1) the long and broad belt lying between the Eastern Ghats, the 

southerly extension of the united Gbats, and the Pay of Bengal ; 
and extending from the borders of the Chilka lake to Cape 
Comorin, along a coast lino of about 1,250 miles ; 

(2) the shorter and narrower strip lying between the Western Ghats and 

the Arabian Sea, along a coast line of 450 miles ; and 

(3) the table-land lying between the two Ghats. 

214. Painfall . — As might be expected, the two hill ranges influence 
the rainfall materially in the different tracts. The Western Ghats arrest the 
greater portion of the rain brought up from the Indian Ocean by the south- 
west monsoon, and cause excessive rain precipitation on the narrow strip of coast 
line on the western side of the Peninsula, comprising the districts of South Canara 
and Malabar and the Native States of Cochin and Travancore. Where the 
range is of great height, as between Malabar and Coimbatore, the rain-bearing 
clouds are almost entirely diverted from the districts immediately below the 
Ghats on the eastern side ; so that, wliile the annual rainfall on the western side 
exceeds 100 inches, under 20 inches may be registered on the eastern side 
immediately •within the influence of the mountain ranges. In places, however, 
the clouds pass over the hills, where their elevation is lower, or escape through 
the gaps which here and there occur, and rain is then precipitated in larger amount 
over the tracts lying to the east of the Ghats. The Eastern Ghats act in a similar 
way, but only on the north-east monsoon which blows from the Bay of Bengal ; 
and, owing to their lower elevation, their influence is not so great as that of the 
other range. Over the greater part of the Presidency the heaviest rainfall of the 
year is brought by the south-west monsoon. In June and July the rainfall is 
usually light, but in August and September it becomes more general and heavier. 
In the latter month the westerly winds die away, and, with the receding monsoon, 
the heavy October rains of the Coromandel Coast set in. These, known as the 
north-east monsoon rains, continue generally until Eebruary and occasionally- 
Ining some late rainfall to the extreme south of the Presidency. In the plateau, 
or table-land, lying between the Ghats, the rainfall, which is brought by 
the south-west monsoon, is the lightest in the Presidency, the average faU in 
parts of the north-western portion of this area being barely 20 inches. The greater 
portion of the plateau frequently suffers from unseasonable or deficient rainfall ; 
more especially the Deccan districts, comprising Km’nool, Bellary, Anantapur, 
and Cuddapah, and parts of the central districts, comprising North Arcot, Salem, 
Coimbatore, and Trichinopoly. 

215. The rains of the south-west monsoon regulate the bulk of the sowings 
on the lighter classes of dryland and are thusof the utmost importance to the 
Presidency as a whole. If they are late, the sowings on these soils will be untimely 
and the ordinary crops will suffer in consequence, or others of a less valuable 
character have to be substituted for them. Sucha delay, if the rains are ample 
towards the end of the period, is not of much consequence on the heavier soils ; 
for, from their nature, they are more retentive of moisture and are not usually 
sown till the latter end of this period or early in October. The south-west mon- 
sooh rains are also of great value to the Presidency, even when they fall beyond 
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its limits ; for it is on them that the stipplies in the great rivers Tvhich are utilized 
for irrigation — the Godavari, Kistna, Gauvery, and Tainbraparni — mainly 
depend. These rise in localities where the south-west monsoon rains are usually 
very heavy and ahnost unfailing. The rains of the north-east monsoon are 
chiefly of importance in filling the numerous tanks which are scattered over the 
Presidency. Some uni rri gated cultivation is also carried on under their influence ; 
but, except in the extreme south, this is usually either on the heavy soils at the 
beginning of the jicriod, or on the lighter soils, with inferior or catoh.crops, later 
on. 

I 

21G. -The soils of the Presidency are for the most part loamy, 

gravelly, or sandy soils, derived from the disintegration of the local rock 
formations, alternated by the alluvium of the great river deltas, or by wide stretches 
of black cotton soil. These latter are found chiefly in the southern part ofi 
Kistna and the adjoining portion of Kortli Nellore, in the valley of the Kundcr 
river in Kinmool and Ciuldapah, in the eastern part of Pcllary and adjoining 
taluks of Knruool and Anautapur, in the southern part of Coimbatore and the 
Palni taluk of ]\Iadura adjoining, and in the southern parts of Madura and the 
neigliboiu'ing taluks of 'I'inncvclly. 

217. Total Cidiicahle and cidtimted area. — Excluding the Native States of 

Travancoro and Cochin, and the smaller States of Pndukoia, Sanduru, and Pana- 
ganipalli, which cover an area of about 0,900 square miles, the total area of the 
Presidency amounts to nearly 111,200 square miles, of which 19,200 square 
miles are occupied by the agency tracts of the Northern Circars, and over 
29,600 square miles by and proprietary' estates, regarding wdiioh no 

detailed statistical information is available. Of the remaining area, amounting 
to over 61'55 million acres, not more than 3G‘53 million acres are returned' as 
cultivable, and the balance cither as “ Eorcsts ” (12'3S million) eras “not avail- 
able for cultivation'’ (12‘G1 million). Of the .cultivable area, about 30{- 
million acres, or 83 per cent , are under occupation, of which about 24-^- million 
acres are annually under crop. Including the area cropped more than once, the 
average area annually sown is about 26 million acres. 

218. Crops. — About SO per cent, of tlic area cropped is devoted to food- 

grains, of which rice is the most important, occupying from Gi- to 7 million 
acres, or about one-fonrth of the total cropped area. It is grown largely 
in all the districts along the east and west coasts and in North Arcot and 
Trichinopoly. It is the crop most commonly cultivated under all the irrigation 
works, though, on the west coast and in parts of Ganjam and-Chingloput, an 
inferior variety is gro^vn on uninigaled lands as a rain-fed crop. The next 
most important crop is jnar or cholam, of which there are several varieties 
grown on different soils and at different seasons. It accounts for about a sixth of 
the total area of crop, and is of great importance in Kistna and Nellore and in the 
Deccan, Coimbatore, Trichinopoly, and Madura districts. Bajra, or cumbit, is 
another important crop which is grorra largely in Vizagapatam, Kistna, Gudda- 
pah, South Arcot, the Central districts, and Tinnevolly, and occupies about a tenth 
of the total cropped area. It is cliicfly dependent on the early rains. The other 
dry crops wliich deserve mention arc ragi and varagn which account for C and 
8 per cent., respectively, of the cultivated area. Amongst the industrial crops, 
cotton occupies about one and one-third million acres, and oil seeds one and 
three-quarter million, or about 5 and 0 per cent., respectively, of the, total 
cropped area. Cotton is grown principally in the black soil tracts of 'tl)e 
Deccan and in Kistna, Tinnevelly, and Coimbatore. Of the oil seeds, ground-nut 
is becoming an important crop, and its cultivation is extending largely in South 
Arcot and the surrounding districts. - Indigo is steadily declining;- it occupied 
over 450,000 acres in 1890-97, hut has now shruulc to 250,000 acres. Tobacco 
occupies about 100,000 acres and sugar-cane about 58,000 acres. ' 

219. Crop statistics are not available for zamindari areas and alienated 
villages, but there is no reason to suppose that the distribution of the different 
crops in these tracts is very different from that found to exist in the ragatwdri 
portion of the districts in which they are situated. -It may, therefore,- he feaMy 



6i 

assumed that out of au estimated area of ten million acres under cultivation in 
these tracts, about 25 ])cr cent. is uiiclcr rice, 16 per cent, under juar or 
choUtm, 10 per cent, under hajra or cnmhu, and 6 to 8 per cent, under ragi and 
respectively. ... 

220. Irrigated area.— The gross area irrigated in rayatioari tracts, that is, the 
extent charged in the revenue accounts as irrigated in 1900-01, a fairly normal 
year, amounted to over Y j’’ million acres, or nearly 28 per cent, of the total area 
cropped. This is inclusive of over 14 million acres irrigated from wells and 
about 71,000 acres from other private worhs. The balance of 6 million acres Is 
irrigated from Government works. '1 he bulk of this area is situated in the deltas 
of tlic Godavari, Eistua, and Cauvery rivers, which take their rise in the 
Western Ghats and, after traversing several hundreds of miles in their course 
eastward across the Peninsula, atfoid assured irrigation to large stretches of rich 
alluvial soils in the districts of Godavari, Kistua, aud Tanjore, During the past 
decade, wiiicli included many unfavourable years, there has been a steady 
increase in the area irrigated by these larger works. The area irrigated by minor 
works averages 3^- miUiou acres, but the extent actually irrigated varies 
greatly from year to year, especially in the case of the smaller works, 
the supplies to which arc entirely local and dependent on the seasonal lains. 
Tlie variation sometimes amounts to liaK a million acres, and largo remissions 
of revenue have to be granted in consequence. During the ten years ending 
1900-01 these remissions averaged nearly 9 per cent, per annum, but they 
exceeded 10 per cent, in four years, ar.d in one year they amounted to 21 per 
cent. In a favourable year, however, the area irrigated increases largely and 
the remissions shrink to less than 3 per cent. In the case of the larger works 
the remissions average about 2*6 per cent, of the total revenue, but on the three 
great delta works they arc necessary practically only when crops are occasionally 
damaged by excessive floods. 

221. Areas irrigated in camindari tracts . — Accurate statistics are not 
available for the areas irrigated in zamwdari tracts ; but the Board of Revenue, 
in an estimate recently furnished to us, give the total cultivated area for 
zamindari and alienated villages at about ten million acres, aud the irrigated area 
at about one-fourth of this, or 2-| million acres. This is exclusive of the area 
irrigated from Government works amoimting to 556,000 acres. 

222. Secure tracts.— T\\ q, districts which, as a whole, may be considered to 
be practically imnmnc from famine are South Canara and Malabar on the west 
coast aud Godavari, Ivistna, and Tanjore, on the cast coast. From their situation, 
the first two districts enjoy an almost idicnomcnal rainfall which has seldom been 
knoAvn to fail; whilst the tlu’ce la.st arc protected by magnificent irrigation works 
Avbich afford an assured supply to immense areas of rice lauds. In the west- 
ern poriion of the Godavari and Kistna districts, near the Ghats, there are some 
upland taluks where the cultn'ation is chiefly dei)cndent on the rainfall, which 
averages about 30 to 35 inches ; but as there is always a great demand for labour 
in the delta taluks, these tracts rarely suffer from any acute distress. The south- 
ern portion of the Tanjore district, outside the influence of the Cauvery system, 
is not properly protected ; but the people find employment in the delta taluks 
and in towns, or in the neighbouring island of Ceylon in times of drought, and 
thus distress is never acute. 

223. Besides the five districts moutioued above, the districts of Vizagapatam 
in the north and Tiuncvclly in the south may also be said to be generally scom’e, 
though in a less degree. 'J here have been periods of scarcity in both districts, 
but these have been few, and anything like severe famine has been unknoAra 
within the past half centiuy and more. Vizagapatam enjoys a good lainfall 
which inland is seldom deficient ; the soil is generally rich and fertile ; hill streams 
arc numerous, and the .tanks, fed by them, irrigate a large area of double crop. 


* Note . — This includes nhoul, 309,000 acres, comprising chioR}' poi lions of survey fields left uncultivated 
through the r.-iyals’ neglect. As the uon-cultivation is notdno to any deficiency in the supply, tho areas aio 
charged as irrigated. 
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I’hc great “ Guntur ” famine of 1833 scarcely affected tliis district; in 1866-66 
it suffered only slightly ; and in the fainine of '-1876-78 the distress was due more 
to high prices than to actual failure of the crops. In 1889 and in 1896-97 
the, district was practically iramunCj though Gan jam suffered sever el 3 \ The 
labouring classes easily find work in the Godavari deltas, and several 
thousands also annually emigrate to Biumia and Assam. The U’inuevelly dis- 
trict is situated immediately under the united Ghats, and enjoys the benefit of 
the early showers brought by the south-Tvest monsoon and of the later rains of 
the north-cast monsoon. Though the total fall is light, averaging about 27 inches, 
it is generally well-distributed. The 'I’ambraparni river, which rises in the 
Ghats, affords perennial irrigation to a fairly large area on which two crops arc 
generally raised, and there are several tanks and wells 'W'hich irrigate some 
200,000 acres in ordinary seasons. There is no record extant of th^e district 
having suffered from famine within the past century, though during a portion of 
the year 1876-78 a small number of xicople were on relief, and some distress was 
also felt in certain parts in 1891. The labouring population finds an easy outlet 
to the planting districts of Ceylon and to Travancorc, where labour is usually 
in demand, and they consequently suffer but little in an unseasonable year. 
On the whole, therefore, the seven districts refei'rcd to above, which account for 
more than forty jicr cent, of the total area and population of the Presidency, 
may be regarded as fairly secure fi’om famine. 

221'. Tracis liahle to /It wiVzn.— Excluding these seven distnets, the 
remainder of tho Presidency is more or less liable to famine, excepting such 
small areas as arc protected hy works of in-igation. The most insecure districts 
are those known as the Deccan districts, comjn’ising Knrnool, Eollary, Ananta- 
pur, and Cuddapah, wliich have suffox*ed several times from famine during tlic 
past century. They cover a total area of about 27,500 square miles, with a popu- 
lation of nearly four millions, the majority of whom depend upon agi’iotil- 
turc for their support. The country is broken up by liills, and coiisists 
largely of soils of jioor productiveness, < hough there is a vci^ considerable stretch 
of black cotton soil on the southern and western boundaries of the Kurnool dis- 
trict, and in the adjoining taluks of the other three disiiicts. Owing to the 
general poverty of the soil, over one-half of tho cultivable area i.s assessed at rates 
not exceeding eight annas au acre; in Cuddapah the x>i‘oportiou rises to nearly 
two-thirds, and in Anantapur to over three-fourths, of tho whole area. ' In the 
latter district more than one-half of the cultivable area beam a nominal assess; 
'meht of two to' foiu annas xicr acre, and inPellaiy. nearly -a third' of the 
area is similarly assessed, Slore than two-thirds of the landholders pay loss than 
E.S, 10 a year to Government for their lands. The disastrous famine of 1876-78, 
which swept away nearly a third of the pojinlation, was followed by a succession 
of unfavourable years, and the districts have not yet fully recovered from their 
ellects. A veiy large j>ortion of the cultivable area is still unoccupied ; and the 
recent census of 1901 showed that in two of these districts, Kumool and Cuddapah, 
the population was still about d X)er cent, less ilian it was thirty years ago ; 
while ill the remaining two, DcUaiy and Anantapur, the increase was not more 
than di and 6-^- per cent., against an increase for the whole Presidency of 22‘4iii 
per cent, for the same period. These districts are drained by the Kistna and 
the Penner and their affluents; hut, inth the exception of the Kurnool- 
Cuddapah Canal, the Cumhum tank in Kurnool, and the Tungabhadra channels • 
in Bellary, there arc no important irrigation works, and the crops are almost 
entirely dependent on a very precarious and scanty rainfall. Tlie proportion 
of the occupied area irrigated in a normal year from all sources, including wells, 
amounts to only 3 per cent, in Bellaiy, 7 per cent, in Kiunool, and 13 p( r cent, 
in Anantapur. In Cuddapah, where. the number of tanks and wells is large, it 
■rises to over 20 per cent. ; but in a year of severe famine, like that of 1876-78, 
the protected area, both in this district and' in Anantapur, falls hy almost 50 
■per cent. 

225. The districts of Nollore, North Arcot, and Salem, have also suffered 
periodically from 'famine, tho most' disastrous of which" was that of 1876-78. 
'Since then considerable portions- of the first two districts again suffered from 

Hott , — In Madras a dlfitinction is made betn’CCii artificial streams according ns they arc iia\igftbIeor not. The 
former ouly arc called canals. When the stream if not adapted for narigatioUi U is called a channel. 
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severe distress both in 1891-92 and 1896-97 ; and the increase of population, ac- 
cording to the census of 1901, is still greatly below the average of all other dis- 
tricts in the Presidency, excepting those of the Deccan. In Nellore and 
North Arcot, there is a very large area of zamindari laud, in which the irngation 
works are few and their supply precarious. In the Government taluks a great 
deal has been done to develop irrigation under the Penner river in Nellore, and 
the Palar, Poiuy, and Oheyar, in North Arcot ; but the area irrigated by these 
systems does not at present exceed 85,000 and 150,000 acres, respectively. 
Including tanks, channels, and wells, the .total irrigated area amounts to about 
300,000 acres in Nellore and 350,000 acres in North Arcot, or about 20 and 
35 per cent, of the average holdings. But in a year of prolonged drought hardly 
a fourth of this area can be effectively irrigated. In North Arcot, however, well- 
irrigation has largely developed and affords a considerable measure of protection. 

' 226. The only other districts which remain to be noticed, are Chingleput, 
South Arcot, Trichinopoly, Coimbatore, and Madura. The Chingleput 
district has suffered from famine five times during the past century, and from 
failure of crops on many other occasions ; but, owing to its proximity to the 
Pj’Gsidency Town, it has not felt the effects of the famine to the same extent as 
the districts already referred to. Over 50 j)cv cent, of the occupied area is irri- 
gated, but the nature of the irrigation works is such that hardly a tenth of the 
area is protected in a year of severe di’ought. The South Arcot and Trichinopoly 
districts are less liable to famine. In both a large area is protected by the 
Cauvery and Coleroon channels and other works, and it is only in the upland 
tahtks, adjoining the North Arcot and Salem districts, that the crops are preca- 
rious. In Coimbatore, the rainfall is generally scanty and precarious, but the 
district possesses great natural advantages in the way of subsoil springs, which 
have been utilized to the fullest extent by an industrious and thrifty population, 
stimulated by liberal grant of State loans. I'hc completion of the Periyar works 
has greatly improved tive prospects in the Madura district. A very large portion 
of the district, however, comprises zamindari estates, wliich arc more liable to 
famine than the Government taluks and in which the irrigation works are not at 
all in a satisfactoiy condition. 


{ii) . — Hxistiny State irrigation worJes. 

227. Ttoo main classes of irrigation taorA-s.— Irrigation works in the Madras 
Presidency may be divided into two great classes. Tho first includes, all the 
more important works which have been constructed, restored, enlarged, or ex- 
tended, by the British Government withiji tho last century, at a capital cost of 
over 8 crores of rupees, and which arc now capable of imgating annually from 
3 to 3^ million acres. The second class includes all tho smaller tanks and 
river channels which are scattered all over the Presidency, and many of which 
have existed from time immemorial. In consideration of the revenue derived 
from the lands irrigated from these works, Government has assumed certain 
responsibilities in connection with their maintenance and management, and 
devotes considerable sums annually to their upkeep, although very few of them 
w^ere originally constructed at the cost of the State and still fewer at that 
of the British Government, and they cannot he regarded as State irrigation 
rvovks in the same way as the works in tho first class. The area annually 
irrigated from these w'orks also varies from 3 to 3|- million acres, so that the 
total area irrigated from all the works with which Government is more or less 
directly connected, may he said to range from 6 to 7 million acres annually. 
This is a larger area than is irrigated from State w'orks in any other province, 
although it Avill soon ho exceeded in the Punjab. "Wo shall now consider 
works of the first class, which includes all those classed as productive and 
protective, and all minor works for which capital accounts are kept. 

228. Worics for lohich capital accounts are kept. — These works have always 
been regarded as highly remunerative. Until a few years ago, the productive 
works in Madras yielded, as a wliole, a higher return on their capital cost 
than w'as attained in any other province, and it is now second only to the 
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-Punjab, Talcing tlic tliirty irrigation works, for wliicli capital accounts are 
kept, we find tliat tlie total capital outlay to end of 1900-01 amounted to over 
808 lalvlis of inpccs, nhilo the average annual net revenue duo to the u orks during 
the five years ending in 1900-01 amounted to nearly 63| lakhs, and yielded a 
return of 8 per cent, on the capital outlay. The average area irrigated 
amounted to 3,292,825 acres, but much of this was old irrigation existing before 
the works were constructed. ]f we assume, as ni paragraphs 230 and 231 below, 
that the area of new irrigation due to this capital expenditure may he taken 
at 2,005,000 acres, the average capital cost has been at tbo rate of Hs 39 per 
acre annually irrigated. 

229. Groiqj divisions. — These figures give a correct general idea of the 
protective and productive value of the irrigation works which have been 
constructecl or restored by Governinci.t in this Presidency ; but the works are of so 
diverse a character that i(. is necessary to analyze the figures in greater detail, in 
order to obtain a clear idea of the actual cost of irrigation. For this purpose the 
works may be divided into three main groups. The fu st of these comprises the 
great perennial canals in ilio deltas of the Godavari, Kistna, Gauvery, and Coloroon 
rivers, from wliich very large areas of level, alluvial lands arc irrigated, without 
the assistance of storage works ; the second group comprises all other canals 
whicli are fed directly from rivers, but wliich irrigtitc more difiicnlt and uneven 
country than those comprised in the fimt gi’onj) ; u bile the third consists of 
works which dcjicnd for their supjily mainly or entirely upon storage works. 
The first group comprises four, the second nine, and the third seventeen separate 
works. 

230. Old iri'igatioii revenue. — Before considering the results attained in 
each of these groups, it is necessary to point out that on all tlie works, with 
the exception of two, the Kurnool-Cuddapah Canal and the small and recently 
constructed Donclapad lank, there is a certain area of old irrigation which 
existed before capital expenditure was incurred, and is not a direct result of that 
expenditure. In the administrative accounts of the works, the revenue due 
to this old irrigation is deducted from the total revenue roalizccl, and the 
balance only is credited to the canal account, and treated as the revenue due 
to the capital expenditure. Similarly, a deduction is made in some eases from the 
working expenses on accoimt of the estimated value of old maintenance charge'^, 
the balance being regarded as Ibe net working ex 2 ienscs due to the new irrigation. 
It is found that., taking the -works as a whole, the revenue due to new irrigation, 
njion which tho rctm-n on tlio recorded capital outlay is calculated, is about (33 per 
cent, of the gross revenue derived from the works, while about 37 per cent, is " old 
irrigation revenue,” wliich it is assumed would have been realized from old works, 
if the caiiital expenditure had not been inciuTcd. This factor of “ old irrigation 
revenue ” renders it diilicnll to ascertain with great accuracy the real productive 
and protective value of any work, as the amount of the old revenue, and also of 
the old maintenance chargc.s, must lie dclnrniincd more or Jess arbitrarily, and the 
figures, which have been adopted, may possibly be open to criticism. The exis- 
tence of tliis old irrigation has, Jiowcvcr, to he recognized on almost all Madras irri- 
gation works, and the melliod of accounting for it has been in force from the com- 
mencement of the new works, and lias undoubtedly received very careful attention 
from the kladras rcvemic authorities. It is possible that some of the works have 
not been given full credit for their undoubted effect in keeping the rctiuns from 
old irrigation more steady ; lint the substantial fairness of tlie present distribution 
of the total revenue between old and new irrigation has not been challenged by 
any of our witnesses, and ivc hai'C no reason for believing that tho share which is 
attributed to the eoiistuiction of the new works, is, on the whole, appreciably 
more or less than may he jiroperly credited to them. IVc therefore accept the 
figures which liaise been recorded as the most reliable that can he obtained Wg 
may also assume, as sufficiently correct for onr jiurposes, that the area 
of irrigation due to the works hears the same proportion to the total area 
irrigated as the revenno credited "to the works hears to. the whole, revenue ; 
that is, taking the works as a wliole, about 03 per cent. Ibis assumption is, no 
doubt, open to criticism, hnt'wo think that it may he safely adopted, at any rate 
■when comparing the results attained in tho dillcrcut groups of works. 
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231. Analysis offinaticial results hy grotips. -The following is an abstract of 
the principal results obtained for different "roups, and sub-groups : — 
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i’ 

3*6 1 

50 0 

0C2 ' 

372 
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grand total 

1 

30 

808-22 

8-1 ; 
1 

G3-3 

3,233 1 

2,035 j 

39-1 

4-15 

1-09 


JTof*.— Tlie^fignres for groap III (o) In columns 5 to 11 nro the Cgarcsfot 1000 01 only, and not the nvorape of Oto years eliding nilh 
that jfar. 

The rates in the penultimate columns have been struck on the irrigation 
revenue and areas due to the works, and represent the charges for water 
supplied to the cultivators. Hie total revenue oreditablo to the works, on which 
the percentages in the fifth column arc based, includes miscellaneous receipts, 
but the amount of these receipts is very small. Out of a total revenue of 
over 85^2' only to Rs. 1,94', 000 for all works. Of this sum, 
Rs. 1,71,000 is realized on the first sub-group in Group I (the Godavari and 
Kistna Canals) and is mainly due to navigation. 

232. Godavari and Kistna Canals . — The deltaic canals, forming Group I, may 
be considered mider two sub-groups. 'J’he first comprises the Godavari and Kistna 
Canals. These are the only irrigation works in Madras ■which can be usefully 
compared vith the great perennial canals of Noitbern India. They wore, how- 
ever, the first or pioneer works of the kind constructed in Southern India by tlie 
British Government, and arc signal monuments lo the genius of Sir Arthur 
Cotton, with whose name both, but especially the former, must always be 
inseparably connected. Tlic grand results obtained by Sir Arth'ur Cotton 
on. the Cauvery and Godavari Canals led to the subsequent construc- 
tion of the Kistaa Avmrks. It must be borne in mind, however, that the 
Godavari and Kistna Canals, like the great canals in Northern India, 
present the simplest form of the irrigation problem, excepting only that 
which has been met in the Cauvery works and in the inundation canals of the 
Punjab and Sind. The oauals command level alluvial plains and draw 
their supplies from great rivers wliich arc in flow all the year round, and on 
which largo storage works, however desirable, liave not been found necessaiy 
to secure the results already attained. The necessary command and control of 
the supply, in all seasons of tlie year, has been obtained by the construction of 
weirs or anicuts wliich hold up the water a few feet to the required level ; and, 
although the construction and maintenance of these ivorks have in almost all 
cases demanded great boldness and engineering skiU, the cost, however great, 
has been small compared, w'-ith the results which they rendered possible, 
Lastly, it may be said of all these works that the character of the climate and 
of 'the, cultivation assures a practically continuous o.r constant demand, which 
is limited only by the supply, and wliich renders financial success almost a 
matter of certainty. It is only wnth canals of this class that the Godavari and 
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Kistna Canals can be fairly compared. If tlie figures given in the first line of 
the table in paragraph 231 are compared -with those for the Punjab major works 
given in. paragraphs 12 to 14, it will be found tliat there is a great 
similarity in the results brought out, whether regard be paid to the average 
return on the capital outlay, or to the rates of capital cost, of irrigation revenue, 
and of working expenses per acre irrigated. Tlie fact that results so similar 
have been attained on two great systems of irrigation works, separated by 
nearly the whole length of India, designed and constructed by Irrigation 
Engineers of two different schools, and developed under two wholly independent 
administrations, cannot but be regarded as very remarkable ; while it justifies 
some confidence in general conclusions as to the productive and protective value 
of works of this type. 

233. Oaiivery and Coleroon The Oauveiy and Coleroon works have 

been considered as a separate section of the deltaic group, as they form 
a special class, and cannot be compared with any other hvigation works. The 
main Cauvery river, on entering the delta, divides into a number of minor 
channels, of which the Coleroon to the north is the principal ; and irrigation 
has been practised from these channels drmng the flood season from time 
immemorial. The distribution of tho supplies entering these channels has, how- 
ever, been subject to extraordinary fluctuations, depending on the vagaries of 
the river and the vicissitudes of the rainfall. Sir Arthur Cotton recognized, 
almost at the commencement of his Indian career, how much might be done by 
properly constructed works to control and improve the distribution ; and on his 
initiative, an important old native work, the Grand Anient, was strengthened 
and repaired, the Upper Anicut was constructed at the head of the delta or 
off-take of the Coleroon river, and many other works were made for improving 
the regulation. These, with subsequent additions, constitute the Cauvery works. 
There are no artificial canals or large distributaries, as the water is carried 
all over the delta by means of the river channels ; and the efforts of the 
Irrigation OjBicers are mainly directed to controlling the distribution, so 
as to prevent a channel from i-unning dry when water is most urgently needed, 
or to protect the cultivation on it from excessive floods at other seasons. The 
total revenue assessed annually on the Cauvery irrigation dining the five years 
ending 1900-01 averaged Rs. 42,31,000, but of this, Rs. 32,91,000 has been 
treated as old irrigation revenue, tho balance only being credited to the works. 
This balance represents a return of over 37 per cent, on the small capital outlay 
which has been incuired in improving the distribution. The lower Coleroon 
works are of less importance, but they are of the same class, and have therefore 
been grouped with the Cauvery. The average revenue realized from the lower 
Coleroon irrigation has amounted to Rs. 4,26,000, of which only Bs. 1,50,000 
is old irrigation revenue, the new revenue representing a return of 25 per cent, 
on tho capital outlay. The expenditm'e on these works has therefore been of a 
highly remunerative character, and has resulted not only in an increase of the 
irrigated area, but also in great benefits to the areas originally irrigated. The 
works are, however, of such an exceptional kind as to make it improbable that 
similar results will ever be attained elsewhere. 

234. Kiirmol-Ouddapah Canal . — The first work to he considered in the 
second group is the Kumool-Cuddapah Canal, yhich, in comparison with the 
small degree of protection it affords, is one of the most costly and unre- 
munerative irrigation works in India. It was part of a great scheme for 
the extension of inigation in the Madras Presidency by the agency of a private 
Company. This scheme was first proposed in 1857 in consequence of the great 
success which had been attained on Sir Arthur Cotton’s works in the deltas. 
The construction of the work was entrusted to the Madras Irrigation Company, 
by whom it was practically completed; but financial and other difficulties 
compelled Government to purchase and takeover the works, the transaction 
being completed in 1882, when tho Company was dissolved. We shall 
refer again to this work in the next section and are merely considering 
it separately now, because the capital outlay which has been incurred 
is absolutely so large, and the revenue returns have been so insigni- 
ficant; that no true idea can ho formed of the productive value- _ of 
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irrigation ■ •works in the Madras Presidency if this canal is merged with all 
other works of the same class. As to the protective value of this work, it appears 
to have been at one time contemplated that the canal would irrigate 200,000 
acres. The maximum area hitherto recorded is 90,285 acres, in the great famine 
year of 1876-'77, when the canal was still under the management of the Madras 
Irrigation Com 2 -)any ; but in years of normal rainfall, the area was uot more than 
a third of this, the average for the four j-eam prccerling the second great famine 
year of 1896-97 being only 32,160 acres. In 1896-97 the area was 87,226 aores, 
and in other years of drought, such as 1891-92 and 1899-1900, it exceeded 73,000 
acres; There has been a marked and satisfactory improvement since 1895-96,' 
the average area for the following live years being 04 j, 484 acres, and during this 
period the gross revenue has exceeded the working expense by about half a lakh. 
It is also worthy of note that, whilst the recent census shows a decrease in the 
total population in both the districts (Kurnool and Cuddapah), as compared with 
the population before the fa'mine of 1876-78, the taluks which the canal 
traverses exhibit some increase which it may not be imreasonable to attribute to 
the protection afforded by the existence of as.sured irrigation. 


235. Suh-grovp (h) of Group II . — The eight works* comprised inthissec- 
^ . T- „ m j If typical of the most useful works 

ArknSa! GnnjX ’’ that can be Constructed in the areas out- 

side of the three great deltas. They 
consist of canals of varying size, taking off from above aniouts across the beds of 
rivers, the flow of which is sufficiently constant dining certain months in the 
year to permit the hrigation of considerable areas of single crop paddy, -ndthout 
the assistance of storage works, although storage works are valuable accessories. 
On these works, however, there are no storage reservoirs of any importance. TJve 
capital expenditure on the eight works has amoimted to Es. 14,17,716, and the 
area irrigated by them averages 153,000 acres, of wliich we have assumed that 
62,000 acres are directly attributable to the capital expenditine incurred. The 
net revenue due to the works avcrage.s Es. 1,30,000, or nearly 13 per cent, on 
the capital cost ; so that, taken as a whole, this important class of worlcs may bo 
regarded as highly remunerative ; and if the irrigated area assumed as due to 
the works may be taken as correct, the capital cost has not exceeded Es. 23 per 
acre, Works' of tliis kind are, however, so simple and so cheap tliat they have 
ju’obably been already consti’ucted in most of the places in which the conditions 
are favourable. 


236. Group III. The Feriyar project,— Tko works which have been 
placed in the third group depend for their supidies on large storage reservoirs, 
which have been formed by constructing dams across rivers or streams which 
flow irregularly during the rainy season, and are generally dry for the greater 
part of the year. The hrigating efficiency of any particular work depends so 
much on the size and nature of the catchment area, and on the rainfall over 
it, that comparisons with other works of the same class are difficult and mislead- 
ing ; but on most of these rivers a certain amount of irrigation has always been 
effected by means of anicuts and side cliannels of the kind n^hich have been 
placed in Group II. The ■\-aluc of the storage work is indicated by the increase 
in revenue which has ensued on its construction, and on the improvement of the 
anicuts and distributary systems below them. Tlie works difier so much in size 
tliat it is convenient to consider them in three sub-groups. The fii’st of these is 
the Periyar project which must be placed by itseff, not only on account of its 
ma^mitude and special character, but also because it was not completed until 
1896, and its irrigation is hardly yet fully developed. Eor the latter reason, it 
is useless to consider, as in the case of other works, the average results attained 
durino- the last five years, and we have therefore shown, in the table in paragraph 
231, the figures for the year 1900-01, as giving a better idea of the produc- 
tive and protective value of the work. The aimual rotium on capital outlay 
has been steadily rising • from nil in 1890-97, to 3’43 per cent, in 1900-01,; 
and it seems probable -that, as irrigation develops, the average return for the 
future .wiU' be higher than that attained in the latter year, and that this 
work may bo expected before long to yield . a net revenue m excess of the 
annual charges for interest ; while the capital cost jper acre of neyr irrigation 



may orontually be reduced to less than Es. 100. The conditious are, in many 
respects, very favourcahle for a large storage Tvork, for the lake fills every 
year ; and in every year but one since the opening, there has been so much 
surplus that the question of increasing the storage capacity appears to deserve 
consideration. It is satisfactory to note that there is a probability of a largo 
storage ivorlc of tliis kind proving directly remunerative, but it may, at the same 
time, bo inferred that such v orks cannot be expected to yield very large profits, 
oven when the conditions of storage are unusually favourable. 

237. !’//<? Pennar-Smgmn, Polar, and Pnshihiilya irrojcols . — The second 
Buh-group of this class comprises three large storage worlcs, on each of -vrluch the 
capital outlay has exceeded 20 lakhs. Of tlicsc the most profitable is the Fenner 
and Sangam project u'hich has yielded an average return of 7'2 per cent, on a 
capital of GOlaklis ; hnt here, too, oonditions arc very favourable, as there is a good 
deal of direct iiTigation froin the Fenner river, in addition to that cfi’cctcd from 
the reservoirs. On the other hand, the Enshiknlya project, which also has some 
direct iiTigation, has yielded a return of O'G per cent, only, on a capital of nearly 4i8 
laUlis. The cost of this work appears to have been enhanced by faults in design 
and constTuotion ; and, as it was .‘:anctioncd as a protective work, it has been deemed 
advisable to withhold wat er at the end of the rains which might be utilized 
for second crop irrigation, and to reserve it for use in the folloiving season— an 
arrangement which involv&s a certain loss of revenue. The average retium for 
the throe worts in this sub-group is just 3 per cent., while the capital cost per 
aero of now irrigation is about Us. 71. 

238. Smaller storage works.- The third sub-group comprises productive 
works varying in cost from 1 5 lakhs to Us. <I 1, 000. These works liavc yielded an 
average return of 5'G per cent, on the capital outlay, which amounted to about 
Fs. 'JiG per acre. They have, therefore, on the ivliolc hcon distinctly remunerative ; 
mid the figuro.s given supjiort the general conchision at which we arrived when 
considering tluj storage norks in the TIcccan, that for a given expendi- 
ture on works outside the Ghats, or region of unfailing rainfall, gj-eater protection 
can bo alforded by a nnmbor of .small works of this class than by a few large 
works. Tliis infcronco, liowcvor, is one tliat must, be ndojitcd ivith caution ; and so 
much depends on the circumstances of each case that exceptions are likely to 
be very numerous. 

239. General conchtsions as lo financial results attained on storage works . — 
From this analysis of the financial results attained on irrigation works in Madras 
for which capital accounts are kept, it will be seen that the general results for 
the works, as a whole, which arc shown in paragraph 231, cannot ho taken as an 
indication of Ihosc wliich may he anticipated for now works which may he 
undertaken in fuinre. The conditions on the delta works arc exceptionally 
favourable and will not obtain elsewhere; nhilo, on the other hand, the abnormal 
cost of the Knrnool-Cuddnpah and its unfavourable conditions render it necessary 
to exclude it from consideration. It is doubtful if there is much field for the 
construction of new river cliannels unaided by storage works ; and it appears, 
therefore, that future extensions of irrigation must depend upon storage, and will 
fall under Group III. Taking this group as a w]iolo,it is found that the capital 
outlay oil seventeen works has amounted to 2G7 lakhs, on which the not revenue 
due to the works yields nu average retiu'u of 3’G per cent. According to the 
method adopted, the average area annually iiTi gated in consequence of this outlay 
may be estimated at 372,000 acres, or oC per cent, of the area irrigated by the 
works, and the capital cost of the new im’gation may therefore bo taken at Its, 72 
per acre. The revenue due to tbc works is at the rate of Es. 3'C6 per aero im- 
gated, while the average rate for working expenses is Es, ITS per acre. 

240. It must, however, he borne in mind that the capital cost per acre 
on now works is likoty to be much greater than that incuiTcd on existing 
works. The best and most eligible sites have probably been taken up, and much 
of the outlay of the past has been incurred on the restoration or improvement 
of old works. The average cost of new works is not likely to be less than Es. 100 
per acre, and the net revenue per acre would not he more than Es. 2*5, assuming 
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that the present average rales for rcvcntic and working expenses are maintained. 
On some works, on v^lucli great volumes can be stored with unfailing certainty, 
sucli as the jii’oposed reservoirs on the Cauvery and Kistua, tlie results may be 
more-favom-ablc than this ; but on otliers, such as the works in the Deccan, there 
will probably be a much smaller return. 

241. IForlcsfor lohicli aqntctl accomils are not kepi . — Wo have hitherto con- 
sidered only worlis of the first of the two classes referred to in the first paragraph 
of this. section, that is, works for ivlnch capital and revenue accounts are main- 
tained. It has aheady been explained that worlcs of the second class have not been 
constructed by Government ; but heavy expenditure is nevertheless annually 
incurred by Government in respect of them, and tlio protective value of the 
works is so great that some reference must be made to tliem in this section. It 
is said that there .are no less than 40,000 small irrigation Avorks in the Presidency, 
consisting either of small tanks or riAmr channels, A\diich irrigate betAveen them 
over 3 million acres, or about as much as all the works in the first class put 
together. Of these 3,460 of the larger Avorks, irrigating over 200 acres each, are 
in the charge of the Public Works Dei)artment, and 31,376 Avorks are in charge 
of the RcATnue Department. The remaining Avorks consist of very small tanks, 
irrigating less than 10 acres, and of a large number of ‘ spring and river 
channels which are kept u]) by the rayats themselves. The areas irrigated by the 
works under the Public Works and Revenue .Departments during the three 
yearn ending 1900-01 aA'craged 3,117, acres, on Avhieh a revenue of nearly 
81 lakhs Avas assessed. The total expenditure annually incurred by Government 
dming the same period, in the maintenance and improvement of the works, 
amounted to nearly 20 lakhs. These figures shoAV clearly the great protective 
value of these AVorks. As there is )io capital account, their productive A’^aluc 
cannot be stated ; but it is sufficient to say that the charges for maintenance 
amount to about 25 per cent, of the roAmnuo dependent on them. The 
general question of the administration of these AVorks Avill be more conveniently 
discussed in the next section of this chax)ter. 


{iu). — Scope for further extensions of State irrigation works. 

242. Heoommendations of the Famine Commission of 1S7S-80 . — The Pamiuo 
Commission of 1878-80 made the following recoimnendations as regards the irri- 
gation systems of the Madras Presidency : — 

First . — That the systems of the three great deltas might be completed. 

Second . — That the proposal for storing the Avater of the Tungabhadra and 
thereby irrigating a large area in the famine-stricken district 
of Bellary, should he carefully examined. 

That the following Avorks should he executed 

Third . — The Kistnagivi reservoir in Salem. 

Fourth . — The Periyar project in Madiu’a. 

Fifth . — The Rushikvrlya x>roject in Ganjajn. 

Si.vth . — The Sangam xrrojcct in Nellorc. 

Seventh . — That the Kmuiool-Cuddapah Canal, the x)voperty of the Madras 
Irrigation Comxrauy, should he tTansferred to the State. 

The fourth, fifth, sixth, and seventh of tlicse recommendations haAm been 
carried out, and much has been done to impi ovc and extend the area of irri- 
gation in the three great deltas of the Godavari, Kistna, and Cau very. But there 
still remains a good deal to bo done. In tho Kistna, second crox) irrigation has yet 
to be developed, and water lias to be given to 150 square miles in tlio island of Divi. 
A supplementary supply is often required in the Cauvery, and tho many channels 
that traverse tho deltu arc at one time used for irrigation, at another time for 
drainage. The irrigation outlets are so imperfect as to render economical 
distribution of Avater impossible, and vested rights have hceu recognized which 
only tend to extravagant Avasle of Abater. ' 
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24(3. The Tmigaihctdra ^^roject, — Careful study lias been bestowed by one 
officer after another on the utilization of the Tungabhadia. But from the reports 
laid before the Commission, it would seem that these officers saw veiy clearly 
that no project could be framed which would prove directly reproductive ; and their 
reports have about them a sort of academical flavour, as though the authors knew 
quite well there was no chance of the work ever boiuEr earned out. Much cannot 
be done without the storage of the Tungabhadra. This must be an expensive 
work ; and it can only iirovo rciiroductire if the agricultural classes decide to 
avail tliemselves rcgulaily of the water that will flow past their lands. But this 
is just what cannot be safely depended on. Much of the Bellaiy soil is of the 
black cotton species, similar to that on the Kiunool Canal. In a year of 
drought the cultivators will be ready enough to use it to water theh millets ; 
but in ordinary years this soil retains so much of its moistui’e that irrigation is 
quite superfluous for dry crops. _ A steady and regular demand for irrigation is, 
therefore, dependent on the readiness of the cultivators to abandon the cultiva- 
tion of diy crops for that of rice. Wc find, however, that strenuoiis and long 
sustained ctforts on the part of Govomment to induce the cultivators on the 
Kumool Canal to substitute wet for dry cultivation, have not been attended with 
any marked success ; and wc sec no reason to suppose that a dill'ercnt result may be 
anticipated in the BeUaiy district,, or that there udll Im a general demand for 
iii'igation in any but tlic driest years. Whore holdings are largo, three or more 
acres can be imt imder dry crops at a cost not exceeding that ot cultivating an 
acre of rice, and uill, in years of ordinary rainfall, jield in these rich black soil 
tracts a larger profit to the cultivator. Wo arc inclined, therefore, to doubt 
whether it is sound policy to endeavour to force the cultivation of rice on such 
soils as soon as the means of irrigation have been provided, or to rely on the 
readiness of the people to change their whole system of agriculture. We cannot 
but think, however, that some arrangement may he possible under 'which water 
could he supplied to dry crops iu Bcllaiy in seasons of drought, and be utilized 
elsewhere in other years. It seems certain that, if a canal coiild be taken through 
the Bcllaiy district, and across the ■u’atershed into the districts of Anantapur, 
Cuddapah, and Nollorc, supplementing the discharge of the Penner, there are 
many tracts iu which the water would be eagerly utilizal ; and, looking simply 
at the great national object of protection against tamine, it might he justifiable to 
depri'^'e thcsolatter tracts, in years of drought, of so much of their supply as would 
otherwise be stored for second crop cultivation, in order to utflizo it in saving the 
dry crops in the black cotton soil tracts of Bellary and other districts. 

241. The Kiirnool-Cuddaimh Caual. — Closely associated with this Tunga- 
bhadra project, is the question of tho measures to he taken to adapt thcKm’nool- 
Cuddapah Canal to cany the volume originally proposed for it. It seems 
certain that that canal can never ho made into a great financial success. It 
must always he cnishcd by the weight of its capital account. But, taking it as 
it is, it has already proved a valuable instrament of famine protection, and wc 
believe that its usefulness might he greatly extended by tho judicious outlay of 
funds ; an outlay -which will certainly not render the financial position of the 
ivholo capital account more unsatisfactory than it nov' is. The Kumool-Cuddapah 
Canal, as originally designed, was to carry 3,000 cusecs. Part of this was to be 
employed on the irrigation of these districts, and part on maintaining a navigable 
connection between Kurnool and Cuddapah — a scheme which has resulted in 
nothing but loss of water and money, for the naAUgation traffic is practically 
nil, although no dues of any kind arc levied. The uiursed balance of the water 
vas to he passed on into the Ponnor and used for the extension of irrigation in 
the Nellore district. We have been informed that, owing to the original defects 
in the work, and to the neglect of necessary armual repairs and the difficulty of get- 
ting money for exi>cnditui'c on a -work wluch has proved so unromunerativo, a 
larger volume than 2,000 cusecs caunot now he x>assed into the canal at the head, 
while the usual limit is 1,200 cusecs ; aud that the supply that cau he carried safely 
below tho Tangadeutza tank in the 61st mile is much less than this. Wc 
consider that, whether or not it is decided to create storage reservoirs in the upper 
Tungabhadra, the Kumool- Cuddapah Canal should he placed in thorough order, 
its capacity should he increased, aud extensions should he made into adjacent 
tracts which are more suited for irrigation than much of the area at present 
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under command. The state of inefficiency into wliicli this work has been 
allowed to fall appears to he due in great measure to the existence of a rule that, 
inasmuch as the canal has not fulfilled the conditions of a productive public 
work, all further capital expenditure must be met from revenue, that is, from the 
grant for minor irrigation works, which are provincial worlds in Madras. 

215. Further investigation of the Tunyahhadra project recoymnended. — The 
constiaiction of the Tungabhadi’a project, and the extension and improvement of 
the Km'nool-Ouddapah Canal on the lines that we now propose, would render it 
possible to extend xn’otcction to large areas in the BcUary, Anantainu, Jimmool, 
Guddapah, and JS'eUorc districts, all of which are more liable to severe visitations 
of drought than any other part of the Madras Presidency. We therefore 
addi’esscd a communication to the Government of India soon after our visit to 
Madras, in which we ex^fiained the position and the scope of our in’oposals 
in greater detail, and strongly recommended early sanction for an exhaustive 
survey of the whole tract concerned. This recommendation was accepted, and 
survey parties have since been formed for the preliminary im^estigation of the 
l)rox)osals which have been made. The fact, however, must not be lost sight of 
that it will not be iJossible to carry out any large storage scheme on the Tmiga- 
bhadra without occupying lands belonging cither to His Highness the Nizam or 
to His Highness the Maharaja of Mysore, or jicrhaps to both. We are hopeiul 
that no serious difficulties may arise if they are allowed to paidicipate, as far Jis 
may be xn'aotioablo, in the benefits of any schemes that may be devised ; or if they 
are assisted in the development of other schemes, within their own territories, which 
depend on the consent or co-operation of the British Government. At any rate 
we tliink that, at this stage, both States should be invited to allow the fullest 
examination of those portions of their territories in which suitable sites are lilfcly 
to bo found for the storage of flood waters ; for in such storage lies the only 
hope of affording protection to tliis jiart of India, whether in British territory 
or in Native States. If it is clearly understood that the object of the proposed 
investigation is to utflizo such sites as may be suitable for storage to the best 
advantage, without reference to territorial boundaries, and that permission to 
examine the country will not commit the Durbars to the acceptance of any 
proposals wliich may eventually be formulated ; we tliink that it should be 
liossiblo to obtain the hearty co-operation of the States concerned in these preK- 
minary investigations. 

2d6, The Qmwery delta. — The Cauvery works, as explained in the xireceding 
sections, consist of little more than regulators, auicuts, and escapes, which have 
been constructed for the purpose of controlling to some extent tlio distribution 
of the river saipply between the innmneralilo channels with Avhicli the delta is 
intersected. Of late years many additional works have been constructed with 
the object of iinjiroviug this control, and much additional work of the same kind 
remains to be done ; but it has long been recognized that something more than 
this is wanted, and that measirres should be taken to prevent the failiu’e of the 
river supply at critical seasons. The total area ii-rigaled by this system averages 
950,000 acres, of wliich little more than 10 per cent, is second crop, but the 
single croj) is also liable to fail in very dry years. There are also areas, both 
inside and outside the delta, to which irrigation might be extended if a fuller 
supxfiy could he assured at the end of the season. The question of constructing 
a large storage work on the Cauvery or on one of its principal tributaries has 
been under discussion for many years ; and a project for constructing a reservoir 
on the Bhavani, a tributary of the Cauvery, near Satyamangalam, with a oaxiacity 
of 27,000 million cubic feet, has been recently prepared in detail. The work is 
estimated to cost over a crorc of ruxices, and to x^i’ovidc for an extension of 
irrigation of about 90,000 acres, although the main object is to give greater 
security to the existing ii-rigation. The xn'oject is, hoAVcver, in abeyance, as the 
question has been raised whether any storage work that may be proxiosed should 
not be constructed on the main Cauvery, where it is said that a very suitable site 
exists for a reservoir to hold 20,000 million cubic feet. The average supxdy of 
the Bhavani is not more than one-fifth of that of the main river, and it has been 
contended that a reservoir constructed on it will be liable to fail in diy years at the 
piost critical period. It appears to be admitted that a reservoir on the main river 



■n^onlcl be more powerful and less likely to fail than one on the tributary, and 
would render possible a much greater extension of irrigation. But the suitability 
of the site for a dam, 130 feet in height, which will be required to pass the full 
hoods of the Caurery, hasmot yet been fully demonstrated; the probable cost of 
the work has not been estimated in detail; and an objection has been raised that 
it will intercept much of the silt now brought down by the Cauvery, w'hich is 
said to be of such fertihzmg value that the lands which are benefited by it 
require no other manure, and would deteriorate if deprived of it, however ample 
the supply of water. No final decision is libely to be arrived at rmtil both 
projects have been investigated in the same degree of detail, and further informa- 
tion lias been obtained on many iioints that att'ect the question. Both projects 
are of great magnitude, but it is believed that, whichever may be ultimately 
preferred, the expenditiue is likely to prove directly remunei’ative. The greater 
part of the Tanjore district is now so wmll protected that the construction 
of this work does not appear to be of urgent importance as a protection against 
famine. But it rvill add greatly to the wealth of the district, and render the exist- 
ing irrigation revenue much more secure ; it will give protection to some out- 
lying areas ; and it will probably fulfil the conditions of a productive irrigation 
work. We may add that, although wc are unable to offer an opinion on the 
relative merits of these alternative projects, there is one argument in favoin of the 
reservoir on the main Cauvery which may deserve attention. Neither project 
provides for an extension of irrigation in the Coimbatore distiict. The Bhavani 
reservoir is not liigh enough up the river to give the requisite command ; hut if 
it is once built, it is very unhkelv that a reservoir will ever bo built higher up 
for the benefit of Coimbatore, as it would intercept and divert the water required 
for Tanjore. On the other hand, if the reservoir for Tanjore bo built on the 
main Cauvery, there will be no objection to constructing a reservoir at any suit- 
able point on the Bhavani for the benefit of Coimbatore. It appears possible 
also that some extension of irrigation might be effected in the Salem district 
if the reservoir is constructed on the main Cauvery. In both these districts 
there is great need of protection. 

2i7. Storage loorh on the Kistna . — ^The question of providing a storage 
reservoir on the Kistna has also been frequently mooted, but rmtil recently has 
not been seriously considered. The second crop cultivation on the Kistna 
Canal is practically nil, as the average area during ten years has been only 
323 acres, out of a total area of over 520,000 acres, although on the Godavari over 
I'l per cent, of the aimual nrigatiou is second crop. The absence of a second 
crop on the Kistna has been explained as due partly to the insufficiency or irre- 
gularity of the supply after December, and partly to the apathy and conserva- 
tism of the xayats ; but the former is probably the trirer cause. There appears 
also to be room for a considerable extension of first crop cultivation if a full 
supply at the end of the season could be assm’ed. The present supply is some- 
times not equal to the demand ; and it is important to observe that, under present 
conditions, aay extension of irrigation on the Kuimool-Cuddapah Canal, or in 
Hyderabad, could only be effected at the cxj)ense of the Kistna system. A 
storage reservoir on the Kistna would permit the development of the Kistna 
Canal to its fullest capacity, and would, at the same time, render it independent of 
the supplies now brought down by theTungabhadra. Mr. Beid, Executive Engi- 
neer, has recently made some preliminary investigations, and has proposed to 
construct a storage work about 130 miles above Bezvada with a dam 160 feet 
high and capable of impounding between 30,000 and 10,000 million cubic feet. 
One advantage of the proposal is that, if caiTied out, it would be possible to take 
off a high level canal from the right bank of the Kistna above the dam, which 
could be maintained in flow as a monsoon canal imtil the level in the reservoir fell 
below a certain point. This canal would be carried through the uplands of the 
Kistna district and then on into the northein part of the Nellore district, and 
could be utilized for irrigation in these tracts, and for filling storage works. 
When the canal ceased to flow, the water still retained in the reservoir would 
be utilized in maintaining the supply in the Kistna at the level of requii’C- 
ments in the delta, where both first and second crop irrigation would be 
developed to the utmost.- Mr. Eeid is of opinion not only that the work is 
feasible, but that it will also be directly remimerative. Nooi)iuion can be offered 
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on these points until the scheme has been thoroughly investigatecL The project 
is of such magnitude that it may not be x^ossible to carry it out concurrently 
with the Tungo.bhadra and Ganvery projects ; but it has such an important 
bearing on the x)roposals for the former, that wo have recommended that further 
investigation should also be put in hand as soon as possible. 

24!8. Divi jiumping project . — An interesting jjroject for the irrigation of 
50,000 acres in the Divi Island at the mouth of the Kistna delta was laid before 
us by Mr. Reid. Water from the Kistna Canal can be conveyed to this island 
only by means of an expensive aqueduct across the river, and the present supply 
in the canal is not sufficient for the purpose. Estimates have, therefore, been 
prepared for a large steam pumping station, at which the water required for the 
irrigation of the island would be pumped up from the river. Pumping would 
begin as soon as the river comes down in flood and woifld be continued until the 
river supply falls so low that the water becomes brackish, or generally from 
the middle of June to end of November, the maximum lift being about 15 feet, 
although the average will not be more than 10 feet. It is estimated that this 
work will cost 12 lakhs, and that it null be directly remunerative. The scheme, 
which has been carefully worked out, is one that should be considered ou 
its merits as a j)roductive work ; for we are unable to recommend heavy unpro- 
ductive expenditure on the ground of the protective value of an extension of 
ii’rigation to this island. The project is, however, one of considerable import- 
ance ; for, if it can be demonstrated that steam pumping on a large scale can be 
carried out at a.profit, there must be a great many places wliere it can be introduced 
with great benefit to the X)eoplo, and without imposing any permanent burden 
on the State. Mr. Reid has indeed proposed other sites on the Godavari and Kistna 
above the anicuts, where it is said that large areas could be brought under irriga- 
tion in the same way, at less cost than by the construction of storage works. 
It is, indeed, lorobahle that one or two successftfl installations oc this kind would 
encom'age large landowners or private capitalists to undertake similar works. 
In Egypt many thousand acres are annually irrigated by steam pumps ; but in 
India steam lift irrigation is almost unknown, although a few instances have 
come to oar notice, in which, by private enterprise, efforts in this direction have 
recently been made on a small scale with oil engines. It appears to us that 
this is a matter in which Government might very usefully lead the way, and 
that a well-devised pumping scheme should, on this account alone, receive 
favourable consideration. 

24!9. The Godavari . — Our, 'evidence indicates that the supply in the Godavari 
is generally sufficient for the requirements of the delta ; and that there is at any 
rate no scope for such ah extension of either first or second crop cultivation within 
the delta as would justify the construction of expensive storage works in the Upper 
Godavari for the benefit of this tract, which is now completely protected against 
famine No doubt many storage works might be proposed on the Upper Goda- 
vari or its affiuents, for the protection of tracts in their neighbourhood. B ut many 
or most of these would be in zamindari lands, or in the territories of feudatory 
Chiefs, regarding which we have no evidence ; or in scarcely populated and 
imhealthy forest tracts, in which the develoj)inent of cultivation would be very 
slow. Others, to' which reference is made in our chapter on the Central Pro- 
vinces, are in black cotton soil tracts, into which the introduction of irrigafion 
would be a measure of very doubtful expediency. Every scheme of this kind 
must be judged on its own merits as a local project. Storage works have been 
proposed in the uplands of the Godavari district itseK, on the Sigilleru and 
Yerrakalva and Telleru- rivers; but such inquiries as have been made in respect 
of the two former, which cannot however be regarded as conclusive, indicate 
that tbe cost of the works would be very high when considered with reference 
to their irrigating capacity. This part of the district is in need of i^rotection, 
and we recommend further investigation of projects of this class, although they 
cannot be regarded as promising. 

2B0. Teriyar project .— possibility of extending the important Periyar 
project has also been suggested to us. The present full supply capacity of the lake 
js 6,480 million cubic feet. In 1899, which was a very dry year, there was np 
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surplus or discharge over the -waste weir ; hut we were informed that in other years 
the surplus has averaged over 10,000 million cuhic feet, all of which passes to 
waste. It would he possible, by erecting shutters on the waste weir, to increase 
the storage in the lake by over 2,000 million eubic feet. But the present escape 
capacity is thought to be insufficient even under existing conditions; and if the 
storage or full supply level is to he increased, it will be imperatively necessary to 
give greater facilities for escape, either by lowering the bed of the present’escape or 
in some other way, and also to increase the discharging capacity of the tunnel. 
Tlie cost will be considerable, but it will probably not be prohibitive if an additional 
8,000 million cubic feet can also be stored, at a moderate cost, in one_ or more 
tanks at the foot of the hills or do-wnstream of the tunnel. It would thus be 
possible to extend the area under irrigation by 20,000 acres, and we are informed 
that there is plenty of room for such extension. It would seem, therefore, that 
the utility of this work could be greatly increased, but tbe cost lias not yet been 
estimated. 

261. Kislnagiri mcryozV.— The Kistnagiri reservoir, in the basin of the 
Ponniar river, the construction of which was recommended by the Parainc 
Commission of 1878-80, has not been carried out. It was at that time supposed 
that the reservoir would have a waterspread of from 24 to 30 square miles 
and be capable of irrigating from 96,000 to 120,000 acres. Tlie ]irojcot was 
investigated in 1884, and it was roughly estimated that an average of 15,423 
millions of cubic feet would be available for storage, which would suffice for 
the irrigation of 60,000 acres, and that the cost would amount to 40 lakhs. 
It was subsequently found that a yield of 15,000 million cubic feet could not 
be relied on, as the maxhmim yield during fire years ending 1895-96 was less 
rhan 10,000 millions, and only 433 millions would have been available in the 
dry year of 1891-92. Later experience has been more favourable, for although 
the yield in 1896-97 did not exceed 3,335 millions, it varied during the four 
folio-wing years from 26,000 to 61,000 millions. These figures are based on gauge 
readings recorded at a weir lower do-wn the same river, and are, therefore, 
probably reliable. Doubts hare, however, also been expressed as to the area that 
can be brought under irrigation near this site. It is pointed out that the land 
closely resembles that under the Barur tank, which is lower down the same 
drainage line, and on which there is a very small demand for iirigation owing 
to the reluctance of the people to take to wet cultivation. Various reasons have 
been assigned for this, such as the insufficiency of the supply during the second 
crop season, the unsuitability of the soil, objections to the system of compounded 
assessment on wet lands, and the great cost of preparing the land for rice 
cultivation. These reasons are not very convincing ; and some effort should 
be made to ascertain the real obstacles to the development of in-igation 
on this work, before constmeting another of the same class and under the same 
conditions. If the form of assessment is iU-adapted to the conditions of supidy, 
it should not be difficult to alter it. Protective worlcs are, no doubt, desir- 
able in the Salem district, which is liable to suiTer from drought ; bat if the 
Kistnagu'i reservoir is to be constructed, it must be on a much smaller scale than 
originally contemplated. The fii’st step is to determine by closer inquiry the 
area that is lilcely to take irrigation, and the possibility of utilizing the water in 
South Arcot, if not taken in Salem. But in -view of the imeertainty of the yield, 
we doubt whether it will be found ad-visable in any case to provide storage for 
more than 4,000 or 5,000 million cubic feet, unless the extra cost due to a greater 
capacity should be very small. 

252. Ollier proposals for extension of major ioorJes. — Other proposals for 
extensions or improvements of existing major works have been made, such as 
the construction of a new storage reservoir on one of the tributaries of the Tam- 
brapami, for the purpose of steadying the supply of the Srivaikuntam anicut system 
during the south-western monsoon, and of additional storage works in connection 
with the Eushikulya and Penner projects. Such works bo useful, and the 
estimates for them can be considered on their merits when submitted. 

253. Trovincial irrigation loorhsfor lohich capital accounts are Jeept . — 
We have hitherto considered either new works of great magnitude, or exteu- 
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sionsof existing major worts, wliicli would, under present arrangements, be carried 
out from Imperial funds, either as productive or protective irrigation works. 
But there are in the Madras Presidencj’^ no less than 26 minor works (excluding 
the Buckingham Canal which is purely for navigation) for which regular capital 
and revenue accoimts are maintained, and all expenditure on these works is 
classed as Provincial. These works irrigate about 500,000 acres a year ; and the 
capital outlay incurred on them to the end of 1900-01 amoimted to about 101 
lakhs, the cost of particular works varying from 21 lakhs, for the Palar anicut 
system, to sums of less than one lakh. The capital cost of new works of this class, 
and of extensions of existing works, as well as the whole cost of maintenance, are 
met from provincial revenues ; expenditure chargeable to caiutal during the 
ten years ending 1899-1900 averaged J»s. 4,22,051, the average amount of the 
maintenance charges during tlio same period being Rs. 3,61,746 ; so that, in round 
numbers, the total expenditm-e may be stated as 8 lakhs per annum, divided in 
nearly equal parts between new worlcs or extensions, and maintenance. The 
works as a whole are remunerative, for the not revenue yields an average return 
of 6 per cent, on the capital cost. There appears to be a wide field for the 
multiplication and extension of works of this class ; but the existing rules for 
financing iriigation works tend to restrict the construction of those which 
are not individually of sufficient importance to be treated as Imperial works 
(productive or protective, as the case may be), or which are extensions of works 
at present classed as minor or Provincial. The Local Government has, indeed, 
power to sanction estimates np to a limit of Bs. 10,00,000, exclusive of 
establishment and indirect charges ; but, as long as the cost of new 
works is cliargeable to provincial revenues, the grants that can be allotted for 
their construction are likely to be inadequate. In another chapter we have 
recommended that capital outlay on irrigation works for which capital and 
revenue accounts ' are kept, should not in future he met from revenue. If tliis 
recommendation he accepted, future progress in the construction and develop- 
ment of works of this land, even if classed as Provincial, will not be liable to 
restriction by the exigencies of provincial finance. They will be carried 
out as part of a general programme for the extension of irrigation works 
throughout India ; progress in which is more likely to be limited % delays in 
investigating and working out sound projects, and by want of establishment 
for their execution, than by any difficulty in providing the necessary funds. 
There is undoubtedly a wide field in almost every district for the construction of 
isolated works, forming no part of any great project, but collectively of great 
importance. "We have seen a list of seventy such works, situated in sixteen 
dilferent districts, of which fifty-four had been so far examined as to permit 
an idea being formed of their irrigating capacity, which was estimated in the 
aggregate at over 400,000 acres. Some of these were under investigation at the 
time of our visit ; and the work has since been continued by the Superin- 
tending Engineer on special duty, according to whose latest reports there are some, 
such as the Gandipalem and Mopad tanks and the Palem project in Nellore, 
and the Ponneru project in Trichinopoly, which are likely to fulfil the conditions 
of a productive public work. We think that, if ordinary caution is shown in 
selecting works of this class, they are likely as a whole to prove directly re- 
munerative ; or, at the worst, to impose a burden on the State which will be 
inconsiderable in comparison with their protective value. 

254. Irrigation of dry In connection with the question of new 

works there is one point on which we desire to make a few remarks. We have 
been struck with the fact that, throughout the Madras Presidency and also in 
Hyderabad and Mysore, the word ‘ irrigation ’ is regarded as almost synonymous 
with rice cultivation, and that the success of every work depends on the readi- 
ness of the people to convert their lands into rice-fields. We recognize that 
in the deltas and low-lying lands, no other form of cultivation is so profit- 
able, and that in many oases no other form is possible. It is also true that in 
many kinds of black cotton soil, people wiU not take water for the cultivation 
of anything hut rice ; hut some of our witnesses are of opinion that it would be 
freely and regularly taken in other soils in the higher lauds. We have heard of 
cases in which the cultivators have opposed irrigation schemes, on the ground that 
they do not want to be brought under a wet assessment. We think that in such 
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places tliG worlds should be designed on a dry- cultivation basis ; that is, the avail- 
able water-supply should be distributed over a much wider area than would be 
possible for rice cultivation, and the distributary channels should be designed with 
reference to the requirements of dry crops, and not to those of paddy cultivation. 
"We understand that in some places irrigation on these lines would be very accept- 
able to the rayats ; and that if water could be supplied to a second crop, such as 
gram, rates could be imposed which would bring in a revenue not less than that 
which might be obtained from a smaEer area under paddy. These proposals 
apply, of course, only to works in tracts in which rice cultivation is not practised, 
or in which there is reason to believe that the produce of dry crops would be so 
much increased by irrigation, even in years of normal rainfall, that the rayats 
would be ready to pay a fair price for it. It is hardly necessary to point out that 
works wliich irrigate a large area of dry crops would have a far greater protec- 
tive value in seasons of drought than works intended solely for rice cultivation. 
The iLTigation of diy crops in suitable localities appears to us to deserve more 
attention and encouragement than it has hitherto received ; and it is probably 
capable of considerable development. 


256. Another suggestion may be made in connection with the inigation of 
dry crops. We have aheady referred, in paragraph 248, to the field which exists 
for irrigation by means of pumping works ; and we recommend, as a very useful 
form of minor work, the erection of small pumping stations on the b*anks of 
streams or collections of water, from which an adequate supply can be relied on 
for the irrigation of dry crops. We have had evidence of the successful working 
of a small oil engine, which was recently set up in a missionary settlement at 
Chingleput; and we think that a few Government pumping, works of the same 
land would not only give a useful lead to private enterprise, but would also 
result in the acquisition of very valuable information in regard to the irriga- 
tional requirements of dry crops. If, for instance, five or six pumping engines (oil 
or steam as may be found more economical), each capable of irrigating I'rom 200 
to 2,000 acres of diy crops, wore erected on the banks of such rivei-s as the Hagari, 
the Penner, the Ohitravati, and the Hindri, in the black soil tracts in Bellary, 
Anantapur, and Ktumool districts, it may be found that the cultivators are more 
willing than is now supposed tp take water for the irrigation of dry crops in such 
soils, and that judicious irrigation ivill increase the profits of ciiltiration even 
in years of normal rainfall. There appeal’s to be no doubt that flush inigation 
is unsuited to these soils, unless tlic people are prepared to convert their drj'- into 
wet cultivation ; hut it is quite possible that irrigation may be found to be vciy 
beneficial, if v'vter is sparingly and judiciously applied, which nuU always be 
the case when it has to be lifted and the lifting has to be paid for. If an-auge- 
ments were also made for charging for the water supplied according to the. 
quantity actually used, a measm’e would he obtained of the effectiveness and 
fluctuations of the demand for inigation of diy crops in black soils, which 
would be very useful when the details of the distributaiy arrangements are 
under consideration. The records of pump migaiion are of exceptional value 
for experimental or statistical purposes : in the first place, because the quantity 
of the supply admits of very accurate measurement; and, in the second,, 
because there is the strongest incentive to economy in its application. 
Pumping installations of the kind proposed will probably not be remunera- 
tive ; but if they are worked so as to give tlie best results, the loss -will not 
be heavy, and the information that wffl be gained Avill be of tbe great- 
est value wben seberaes for the protection of dry cultivation by inigation works 
are under consideration. The works may also he of great use in teaching the 
rayats the value of judicious irrigation, and so preparing the way for the success- 
ful development of irrigation on the Tungahhadra or other projects which it, 
may be decided to carry out. W e learn with satisfaction that a Government farm 
has recently been established near Bellary; and the experts employed there will,' 
it is hoped, be able to demonstrate to the rajnts the advantages of such irrigation 
even in ordinary seasons. Moreover, if the works are successful, it is hut reason- 
able to hope that private enterprise will follow the example set by Government; 
and that works of this class may be multiplied. Such enterprise should be actively 
ehcomaged in tbe way which we have recommended elsewhere, by the’bffer . of- 
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adrauces on liberal termsj and the waiving, for a' number of years, .of all charges 
for water lifted. 

256. Minor ioorjcs for loliich no cajjUal accotmis are kept . — We have next to 
consider the important class of minor irrigation works for which no capital 
accounts are maintained, and which, as w^e have ah'eady shown in paragraph 241, 
irrigate collectively as large an area as all the other State irrigation works in the 
Presidency put together. There does not appear to be much hope of increasing the 
number of these works, or of greatly extending the area akeady u’rigatedby tiiose 
which are now in good order. Where large works are possible, they may be 
undertaken as State works for whicli capital accounts are kept; but almost all the 
most suitable sites for smaller works of the kind which we are now considering, 
have probably been taken up, and there is also a difficulty in making a new 
work which will not interfere with established interests on existing works. The 

, revenue dependent on tliese tanks is, however, so considerable that Government 
is vitally interested in their efficiency, on the maintenance of which about 
20 lakhs have been spent annually of late years. The object has been merely to 
- prevent retrogression or tc restore works to their former efficiency when dete- 
rioration has occurred ; but it is the opinion of most of the local officers in both 
the Revenue and Public "Works Departments that the grants hitherto allowed 
are insufficient for the pm’pose. 

257. Becommendatiom of the Commission of 1878-80.— The, Famine Com- 
,mission of 1878-80 entered fully into the subject of the maintenance of the 
numerous small river channels and tanks, which together exceeded 40,000 in 
number and on which the irrigation of nearly 3 millions of acres in the Madras 
Presidency depended. Of these works, neaidy 30,000 were tanks. The Commis- 
sion recommended that a scheme should be framed for systematically putting the 
tanks in repair) and tha;t afterwards only those watering above 200 acres, or possess- 
ing some other special imporiance, should remain in the hands of the PubKo 
Works Department; that smaller tanks, irrigating not less than 50 acres, should 
be brought up to standard and made over to the villagers to maintain; that 
tanks watering less than this area should be handed over as they were to the 
villagers to keep up ; and lastly, that tanks irrigating less than 10 acres should 
be handed over to the rayats, while the lands watered “ should be assessed as 
though irrigation did not exist,” 

258. Tank Bestoration Scheme . — The first of these recommendations was 
adopted by the Madras Government, and the restoration of tanks has been steadily 
pursued since 1883, when operations were commenced in the Madmu district. 
The system adopted, which has since been followed without material modification, 
may bp briefly described. Survey parties were formed for the purpose of preparing 

, a detailed record of all the works in each main ch’ainage line. A map Avas prepared 
for each main basin, showing all the minor basins with groups and sub-groups, 
each work being stuweyed and its catchment area worked out and recorded. 
Detailed maps were then prepared on a scale of 4 inches to a mile for the minor 
basins, showing the position of each work, with longitudinal sections of all 
banks, detailed sketches of masonry works, and notes indicating the work to 
be done to put each work and channel into repair. Statements of financial and 
hydrauhe details were then prepared, Avith a descriptive memoir of each AA^ork, in 
Avhich information Avas given as to standard levels, flood discharges, storage capa- 
city, etc.^ Finally, estimates for the repairs to be executed were prepared in detail. 
The particulars collected for each basin, excepting the detailed estimates for works, 
have been printed in separate pamplilet form, so as to form a permanent record. 
This investigation work has, from the first, been kept distinct from the actual 
restoration work. The siun^ey parties were, in the first instance, placed under 
a Superintending Engineer specify deputed to the duty ; but the appointment 
was afterwards abolished, and all investigation work was xflaced under the control 
of the Chief Engineer for Irrigation, an Executive Engineer being posted 
at ^ head-quarters as his assistant for the Tank Restoration Scheme. The 
estimates for repahs, framed by the stnwey parties, are, after scrutiny, passed 
on to the Superintending Engineers, who arrange for. the execution of the 
the ‘ordinary divisional officers ,to the extent of the funds, available. 
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The mimber o£ sui’vey parties has varied from time to time, hut we find 
that, up to the end of March 1901, investigations had been undertahen in all 
districts of -the Presidency, excepting Ganjani and Trichinoply, and that about 
45,000 square miles of country and 6,297 worts, irrigating 750,000 acres, had 
been examined. The total area to bo investigated is estimated at 117,000 square 
miles, so that the survey operations have not covered more than 40 per cent, of 
the total area ; or, if calculated in another way, on the basis of the tank-ii'rigated 
area, which is thought to be more correct, not more than one-third. The cost of 
the investigations has amounted to about 16 lakhs. 

259. Time req^iiired for completing fhew'orJe of o'estoration. — Turning next 
to the actual work of restoration, wo find that estimates have been passed on to 
Executive Engineers for the repairs of about 5,001) works, the aggregate amount 
being about 66 lakhs, including establislmient charges. In addition, estimates 
have been prepared for the remaining worlcs which have been examined, but 
have not been passed on by the Superintending Engineers for execution owing 
to insufficiency of funds. Tlieso estimates amount to about 11 lakhs. 

260. Further outlay required. — Erom these figures it may be inferred that 
the cost of completing the Tank Ecstoration Scheme on the present lines will be 
roughly as follows ; — 

Rs, 

Works not yet passed on for cxccatloii .... 11,00,000 

FuturQ investigation work ...... 32,00,000 

Future restoration work 1,52,00,000 

Ghakd Total . 1,95,00,000 

The average annual expenditure on tank investigation and restoration 
during the ten years, ending 31st March 1900, amounted to Es. 4,76,000, and at 
this rate it will take over 40 years to complete the work of restoration. 

261. The question naturally arises whether the results of the expenditure 
hitherto incuived can be held to justify this immense further outlay. We 
find it impossible to form any definite conclusion as to the increase of revenue 
that may be attributed to this expenditure, or the reduction of revenue that 
may have been prevented by it. During the years 1883-84 to 1886-87 the 
Government of India made special grants to the Madras Government for the work 
of restoration, and from 1887 onwards increased the pronneial assignment by 
1-^- lakhs on this account. They offered iu addition a special grant, not to exceed 
5 lakhs annually, on which the Local Government was to be charged interest at 
4o per cent. ; but it was to be allowed, on the other hand, to take the whole increase 
in land revenue due to the expenditure to be incurred, provided satisfactory ac- 
counts were kept showing the increase of revenue attributable to each of the works 
brought under restoration. An attempt was made to keep up accoimts of this 
land during three years — 1888-89 to 1890-91 — from which it appeared that 
a return was received on the outlay incuiTed of between 2 and 2^ per cent.; but 
of this less than 60 per cent, was attributed to increase of revenue, the balance 
being due to decrease in expenditure on ordinary repairs. In 1892 the terms of 
the provincial settlement were altered, no special assignments were made for tank 
restoration from Imperial funds, and the accoimts of the revenue due to improve- 
ments were no longer maintained. Such accoimts would only be of value if main- 
tained during a long series of yeai-s. Even then they would not show the full loss of 
revenue which the work had prevented, and they would generally be very mis- 
leading unless account could also be taken of variations in the rainfall and other 
vicissitudes. The question may, however, be regarded from another point of 
view. It must not be forgotten that the outlay on tank restoration is but a 
small portion of the expenditure annually incm’red on the maintenance of these 
works. We have shown that dmlng the ten years ending 1899-] 900 it 

' averaged Es. 4,76,000. Dming the same peiiod the annual expenditure on 
ordinary repairs averaged over 13 lakhs, of which Es. 2,66,000 was incurred in 
the Eevenue, and the balance in the Public Works Department. This outlay 
is incurred mainly on works which have not been restored. If a work has been 
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‘ investigated,’, it is thoroiiglily overliauled in aocoi*dance Tvitli ihe recommenda- 
tions of the investigation party and mth the estimates which have been 
prepared ; but otherwise such emergent repairs are carried out as are necessaiy to 
prevent loss of revenue. If, therefore, tanJc investigation and restoration work 
were altogether discontinued, there would still he an annual expenditure of not 
less than 18 lakhs on ordinary tank repairs, hut the operations would be carried 
on without system and the annual outlay would steadily rise. If, on the 
other hand, the present rate of progress and expenditure on tank restoration he 
increased and the works are put into thorough repair on a systematic plan, there 
will he a diminution in the cost of ordinary repairs, and a gradual reduction in 
the total aimual expenditure on tank maintenance to the amount required for 
the upkeep of works which have oucc been restored or put into thorough 
order. 

262. Necessity for vigorous prosecution of the works. — I’or these reasons we 
strongly recommend that the -(rorlc of tank restoration should be more vigorously 
prosecuted, and that the grants for maintenance of minor works should he 
increased until it has been completed. The importance of devoting more money to 
the restoration and upkeep of these works njipears to be fully recognized by both 
revenue and public works officers. The Board of B evenue has pointed out 
that within the last ten years, 0 to 10 per cent, of the demand on the land 
irrigated from these works was remitted on account of defective supply ; and that 
a very large part of these remissions was necessitated by the fact that the 
works were not in a state of thorough repair and efficiency. We think that 
‘an annual expenditure on the works ot not less than 26 lakhs, which is less 
than one-third of the net revenue derived from them, shotdd he contemplated, 
of u’hich about haK would ho available for investigation and restoration work, 
which should then be completed within 15 years. 

263. Although all witnesses on the point were unanimous as to the import- 
ance of completing the tanlc restoration work as soon as possible and increasing 
the .present rate of progress, some of them have complained that local officers 
were not sufficiently consulted, and that in some cases unnecessary repairs 
were executed in consequence. We think it probable that there is some founda- 
tion for such complaints, and that some modifications of the present system 
may he commended to the consideration of the Government of Madras. During 
the first three years in which tank investigations were in progress, the survey 
parties included at least one Engineer Officer, and all worked under the super- 
vision of a specially appointed Superintending Engineer, who devoted his whole 
attention to organizing the system. Subsequently, when operations wero in pro- 
gress in many widely separated districts, the control was transferred to the Chief 
Engineer, assisted by an Executive Engineer. Tliis centi-al control was probably 
necessary at this stage, so that operations might be conducted in all districts on 
a unKorm system ; but now that one-third of the work has been done and almost 
every district has been partially investigated, this central control is, in our 
opinion, no longer necessary or even desirable. The survey parties are now 
composed entirely of subordinates, wlio are, no doubt, capable of doing the 
teclinical work of investigation on the lines which have been laid don n. Their 
work is supervised by an Executive Engiueer in the central office, who 
forwards estimates for restoration to the local officers for execution. We were 
informed that this officer spends j)art of his time in inspecting the smwey 
parties in the fields, and also that he submits doubtful or difficult cases to the 
Chief Engineer for orders ; but wc think that control of this kind is likely to be 
too formal and mcolianical, particularly if the rate of progress is more than 
doubled as we propose. 

264. We would suggest, therefore, that the appointment of Assistant to the 
Chief En^neer he abolished, and that all investigation and restoration work 
in each circle should, in future, he placed under the control of the Superintending 
Engineer, who might he allowed an Assistant Engineer to supervise the work 
under his orders, whenever the scale of operations is sufficiently large to render 
this advisable. The advantages of this are obvious. The estimates would he 
prepared under the orders of a superior officer, who would be more in touch 
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witli local conditions and local officers tlian the Assistant to the Chief Engineer 
can possibly he ; and who would also be given a wider discretion to permit devi- 
ations from hard-and-fast rules and formulae. He would he able to arrange the 
programmes for investigation and restoration within his cu’cle, so that one 
should not get too far in advance of the other, and "with due regard to his 
budget provision, and to the demands for ordinary or emergent repah’s. 
He and his subordinate officers would tahe greater interest in the work 
as they became personally more directly responsible for it, and a much needed 
elasticity* would be given to the procedure. We were told that the estimates 
which arc now sent out to the local officers, are never revised or modified by them 
unless it is necessary to alter any of the rates. They appear to be regarded as 
works prescribed by an external authority, to be carried out without 
question. It is said that the Executive Engineers have no time to juepare these 
estimates themselves ; and we recognize the advantage of employing 
a special establishment for the purpose; but when they or their Assistants 
have to carry out the works, they must often be in a position to propose useful 
modifications of the estimates, and they should be encouraged to do so. The pre- 
sent Assistant to the Chief Engineer informed us that the efficiency of the works 
could be improved if more funds were made available ; but that it is ratlier the 
aim of the Tank Restoration Scheme to bring Avorks to the normal standard 
of efficiency to which they were originally designed, as ncaidy as be, 
allowing the ordinary Eivisions to deal with the increase of efficiency, j may 
be true that the main and original object of the Res^^’ation Scher was 
to bring the works to a state of normal efficiency rather . to impf re or 
extend them ; but we think that there should be no rigid limii'i.^n of the duties 
of the investigation parties in this respeot, and that it will be'^Vmnecessavy if 
operations are brought under a more dccentializcd control. We would go 
further and say that it should be a distinct insimefion to the survey parties to 
submit proposals for increasing the efficiency of a tank Ijy raising the full 
supply level, whenever this can be done at a eost which Arill not bo excessive 
with rcfcreiico to the advantages to be gaiiied. If the proposal will involve 
the submergence of cultivated land, it may still be worth Avliilc to acquire the 
land by payment of reasonable compensation. But there will i)robably be 
.many cases in which compensation will be mmocessary, or may be given in the 
form of a small lump sum or annual pajunent., if the owner is allowed to retain his 
title to cultivate the land as the water recodes, and to exorcise all other rights 
of owncrehip which arc coinpatible with the use to be made of it in increasing 
the storage capacity. The .survey parties will also ha^u exceptional opportunities 
for proposing sites for new tanks, and sliould be encouraged to look out for 
them. 

265. Mainicnavee of tanks . — We have next to consider the important and 
difficult question of the maintenance of tanks after they haA'C once been 
restored. The Commission of 157^^-80 recommended that “ Inspectors should 
be appointed in each district, Avhose dutj' it should be to report annually to the 
Collector on ev’cry tank, besides special reports where 7iecessavy. These Inspec- 
tors should be directly midcr the Collectors, and their salaries should not be less 
than Rs. 150 j)er mensem.” The repairs themselves, they advised, should be 
carried out by Statute labom*, according to the old custom of the country known 
as kudi-maramat, and Avith this view they submitted a draft BiU to legalize 
the practice. We arc informed that a BiU Avas drafted on the lines suggested, 
and, with the approval of the Governor-General in Coimcil and the Secretary of 
State, was introduced in the Legislative Council of IMadras in June 1883 ; but it 
Avas subsequently dropped, the abandonment of any further consideration of' the 
Bill being announced by His Excellency the President at a meeting held on the 
18th August ISS'l. Wo find also that, as a consequence of the dropping of 
the BiU, Tank Inspectors have never been appointed. 

266. Transfer of tanks to villagers.— The recommendations of the Eamine 
•Commission of 1878-80, regarding the transfer to the vUlagei's of tanks irrigating 
• less than 200 acres, have not been carried out. Their proposals were con- 
sidered by the Government of IMadras early in 1880, and formed the subject .of a 
'.correspondence with the Board of Revenue which extended oAur many years. 
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After some misiiceessFul and experimental attempts had been made in the years 
1S83 to 1885 to transfer to tlie rayats jointly interested all small tanks in the 
Cuddapah and a few other selected districts, the matter was dropped pending the 
result of the inyastigations then in progress in the Madura district under the 
Superintending Engineer in charge of the Tank Division. It was revived again in 
May 1887 when orders were issued giving authority to hand over certain tanks 
in the Peryakulam minor basin, hi the Madura district, lo the rayats, on the under- 
standing that they would be “ expected under the supervision of the Collector to 
maintain them in a state of repair up to the standard laid down in the descriptive 
review relating to the basin.” The Collector was to be given a lump grant of 
4 annas per acre on the ultimate area of cultivation estimated by the Tank Survey 
Party, from which he might ]iay the rayats such gimits-in-aid as he might deem 
proper, and also meet tlie pay of tlic Tank Inspector to be appointed to inspect 
and report on the condition of each tank and the value of tlie work done to it. 
In Pebruary 1880 expcrhncntal transfers of the same Icind were ordered to be made 
in the basins wliich had been investigated in the Coimbatore district ; but a month 
or two later, the Hoard of Revenue reported that the rayats in the Peryakulam 
basin liad declined to take over the tanks on the terms olfered, the reasons given 
by them being “ the absence of union among themselves, the insuthciency of the 
grants-in-aid proposed, and the fact that Government declined to grant any re- 
mission.” In July 1889 the Government directed that tlie experiment should he 
given up both in iMadura and elsewhere, and declared that, as a result of the ahan- 
douraent of the attempt to enforce the obligation of customaiy labour by legisla- 
tion, Govermnent must undertake, luider the most economical arrangement 
possible, the duty of maintaining the tanks. It was, however, proposed that 
petty works, irrigating less than 15 acres, should he handed over to the rayats, 
the lands under them being assessed at reduced rates, to be fixed in each case ; a 
XU’oposal which has never been carried out. The orders given were communi- 
cated to the Government of India, who asked for a further report on the sub- 
ject ; as they considered it useless to continue to spend large sums on investigating 
and estimating for the requirements of works whicli the villagers refused to, 
and the Public Works Department could not, maintain. After some correspon- 
dence the Government of India snggesled that the better course would be for 
Government to restore and maintain aU tanks irrigating over 60 acres, and to 
transfer all the remainder to the rayats. The Board of Revenue reported strongly 
against this i)roposal. They pointed out that there were nearly 19,000 such 
tanks, irrigating about 300,000 acres ; and that the direct financial effect of 
transCen’ing them to the rayats and reducing the revenue on the area irrigated 
from wnt to dry rates, would be a loss of rcvcjme of about Rs. 7,70, 060, 
wliich might, however, he reduced to Rs. 4,05,000 if the tanks were all 
abandoned and the beds brought under dry cultivation. They objected to 
the proposal, however, on general grounds, such as the importance of jircserving 
the water-supply of the coivntiy ; the certainty that, owing to the absence of any 
co-operation amongst the rayats, the tanks would be neglected ; the equal certainty 
that the ahandomnent of all coiitrol by Government would lead to endless dispute's 
and the gradual usurpation by the richer rayats of the water-rights of the poorer ; 
and the fact that most of these works were situated in tracts wliere water-supply 
is scanty and difficult to maintain, and where <hcy were of the greatest \ise, not 
merely for irrigation, hut also in alfording drinking-water for man and beast, and in 
improving the supply in wells. The Government of Madras entirely conourred 
in the conclusions of the Board, but were of opinion that tanks irrigating 60 acres 
and less might be made over to the rayats concerned, in cases in wliich the ayalcat, 
or land un&r them, was held by a shiglc rayat, and in which the imposition of dry 
assessment on the water-spread and on the ayalcat together would involve no loss 
of revenue. Orders to this elTect were issued by the Board of Revenue in them 
R esolution No. 202, dated 16th May 1894. It is not surprising that the order 
has proved a dead-letter, for no rayat would he likely to talce over a tank, and to 
undertake the cost of its upkeep, unless he was given the benefit of a reduction 
in his assessment. The order authorizes the transfer of a tanlc in the few cases 
in which the rayat concerned desires to abandon it, and to liring the whole ayalcat 
and tank bed tinder diy cultivation ; hut the main intention was that all tanks 
Used for irrigation, even when irrigating less than 10 acre's, should continue under 
Government control, -and they have so continued, uj) to the present time. - - ' ■ 



112 


I 

267. Kudi-maramat. — We -were repeatedly assured that the maintenance of 
the tanks rvas not satisfactory, and that Icudi-maramat u'as practically dead. 
Others regarded it only as moribund, as falling into desuetude now that Govern- 
ment has evinced a readiness to accept liability for important repairs and restora- 
tion ; and some thought that it could and should be resuscitated. We are our- 
selves reluctant to admit that so valuable an institution is really dead and past 
restoration. We do not recommend its adoption for any repair’s on a large scale. 
Government must.in its own interest, not only restore the tanks, but also accept 
a liability for any important emergent works, as well as for periodical general re- 
pairs, the avoidance of which would result in a great loss of revenue. But the 
frequency and cost of such emergent and pei’iodical repairs will depend upon pro- 
per attention being paid in the intervals, to the upkeep of the works, by those 
interested in them. Much is not required; merely the attention that will prevent 
rapid deterioration, — the stitch in time that Avill save nine. They are aU petty 
works, such as filling up holes and gullies, replacing stones in the bank revetments, 
digging up prickly pear on the hands or channels, clearing silt from tank sluices 
or foom channels, renewing outlet plugs or shutters, etc., and generally keeping 
the work in the trim order which is the surest way of preventing deterioration. 
They cost the cultivator little, since the work can be done in the slack season when 
he would otherwise be idle. The work is done clqse to his village, and for his 
direct and immediate benefit, while the absence of cash payment pi’otects him 
from the blackmailing of sometimes unscrupulous departnmntal subordinates. 
The value of the work done is indeed small, and if the question of cost only were 
to he considered, Government might very well afford to bear it. But the point 
is that the works are so jietty , and so scattered, that such repairs cannot be carried 
out properly by any departmental agency ; and that if they are to he done at all, 
it is by enforcing on those who derive benefit from them a responsibility which is 
no new thing, hut iu accorduce with ancient custom. 

268. Distinction between channel worhs and tanks. — In considering the 
question of maintenance, it must be borne in mind that there are two distinct 
classes of works to be dealt with : river or spring irrigation channels, and tanks. 
The efficiency of the former depends on the channels being periodically cleared of 
silt and on the observation of a fair standard of maintenance. Otherwise the 
supply faib absolutely, and it often indeed happens that silt clearances at the heads 
may have to he carried out more than once during the season, in order to save the 
crops. On these works the customary obligation to supply labour is still fully 
recognized, and hiidi-maramat cannot he said to he dead : there is indeed often a 
difficulty in enforcing it in the case of channels supplying several villages or a 
number of different estates ; hut this has, in practice, been met by the establishment 
of a voluntary cess, the proceeds of which are applied to the remuneration of 
whatever labour it may be necessary to employ. There is no legal sanction under 
which contribution to these cesses can be enforced : but it is so much to the interest 
of all parties to contribute their quotas to the general fund, that hitherto little 
difficulty appears to have been experienced from the want of an enactment 
legalizing the cess ; and as far as works of this class only are concerned, we doubt 
if there is a strong case for enforcing by legislation the customary obligation to 
supply labour for their maintenance. The case of tanks is, however, very 
different. Here customary repairs may be neglected year after year with 
impunity, that is, without seriously affecting the irrigating capacity of the work, 
until, after yeai-s of progressive deterioration, the dam suddenly fails during an 
unusually heavy rainfall, and the work is then absolutely useless until Govern- 
ment comes forward and restores it at great expense. As we have already 
shown, Government underiakes such restorations in the interests not only of the 
rayats, but of itself ; and as the only means of preventing serious loss of 
revenue and a diminution of the protective resources of the country. But there 
appears to be no doubt that the wider recognition of the State’s obligations ^ in 
this respect, during the last fifty years, has resulted in the cultivators losing 
all sense of their responsibility for the maintenance and upkeep of tanks, which 
custom had formerly imposed on them. 

269. Necessity for legislation. — "We do not clearly understand why the Bill 
of 1883 was abandoned. Brom the papers which we have seen, it appears that ' 
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tliere ’ .wore differences of opinion on tlie part of some ot tlie officers 
consulted, on points wliicli hardly affcoted the main object of the Bill. It was 
thought by some that the responsibilities of Government for the maintenance 
of the works should be as clcaidy and fully stated as those of the cultivators, 
wdiich it was xu’oposed to enforce hy legislation ; and by others that the 
provisions of the Bill should not be enCf)rced until all works had first been put 
into thorough order by Government. But whatever the obligations of the State 
in these matters, no one seems to have disjmted the contention that the petty 
rcjiairs. for which it was ju’oposed lo malcc ihe cultivators responsible, are - of a 
kind that cannot be promptly or cffcotivcly cai’ried out by Government 
agency, or by any others than the men on the sjioi ; that they are of great 
imX)ortance in preventing or retarding the deterioration of the works ; and 
that the obligation to carry them out is sanctioned by ancient custom. The 
position may be stated thus. Pormerly, the cultivators had to depend almost 
entirely on themselves for the maintenance of these Avorlcs ; if a tank failed, 
assistance in rc-storing it might, or might not be allordcd sooner or later by the 
State. ; but no reliance could be placed on .snch assistance, and the people bad 
to rely on tbeh' own efforts, or JnuU-viurumat. But this system was not 
ill itself sufficient, to ensure the perpetual maintenance 'of the tanks. 
Sometimes repairs were required which were lieyond the power of the 
cultivators to carry out; or tlie w’orks were wi’eckcd by disastrous floods; 
and in other cases even kndi-maramat could not wholly prevent, boAvever 
much it might retard, deterioration. It thus happened that Government 
devoted more and more attention and money to the restoration and upkeep of 
these, worhs, cveu before the obligation was aceoiitcd, on the recommendation of 
the Commission of 18S0, as a part of its regular policy. But the more the State 
has risen to a sense of its obligation, the more hare the people become unmindful 
of their own ; so lcvdi-maramnt]xa^ almost ceased to exist, and no care is 
taken even to retard the inogrcss of deiciuoration. We sti’ougly recommend a 
liberal and svstematic devotion of fimds to the improvement and maintenance 
of tanks ; hut we must point out that, if the cultivators cannot be made to do 
their small part, we fore.^cc no limit to the expenditure which may eventually have 
to he met, Government cannot, in fact., preserve the works fi-om retrogression 
without the assistauce and co-operation of tlicrayat, any more than JcucH-marn- 
mol could by itself preserve them without assistance from Government. The 
one is a necessary complement of the other ; and we cannot but think tluit, if 
care were taken to define clearly the respective responsibilities of G'ot^erumeut 
and the cultivators in this matter— the obligations Avliich the former tvill under- 
ta ke, and the work expected from the latter, — it should not be impossible to revive 
the sy.sicm of Jcudi-inaruviat. If it cannot he enforced without legislation, we 
think that legislation should he midortaken. 

270, liepedrs cess. — 'J he question has been raised wliethor, instead of 
attemi)tuig to enforc(3 hndi-maramat, power slionld not he taken by legislation 
to impose a repaying cess on the land iirigatcd from tanks. A cess has many 
advantages. It distribi\tes the burden fairly, and ihe rich man cannot escape his 
contribution. It has already been voluntarily adopted on many of tlie minor 
canals, or river channels, which do such good service in Madras and irrigate the 
lands of many villages, although the system is not, W'c Iiolievo, in force on any tank. 
If, therefore, the maximum limit were moderate, and expenditure were' rigor- 
ously restricted to such repairs as would usually he done hy Icudi-maramat, 
and to those works in respect of which the cess was levied— a point which 
we regard as e.ssential, — its adoption might he possible m cases in which 
there was a difficulty in enforcing Jciidi-maramai, or in which tlie people them- 
selves preferred it. Although yery suitable for minor canals, Ihc olijccliou to it, 
as far as tanks arc concerned, is that it involves the cxeeution hy Government 
of all those petty repahs which the people ran do so much lietter themselves ; 
vmicss, as we hope may he possible, the cess is administci’cd and the necessary 
works are carried out by a village panchayai. We think that any Act on the 
subject should affirm, in its preamble, the customary and traditional liabilily of 
the people for their petty repairs, so as to afford an equitable basis for a cess, 

^ which should he proposed as- an alternative to ‘Midi-maraiuat. We’ sliould he 
inclined, indeed, to legalize -the imposition of a. cess only' wJien the Xoeal 
Part II, 
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GoTemmont was satisfied that the Jmdi-marmnat system would not work, or when 
it was desired by the people concerned, instead of %tidi-maramat. "We think also 
that it would -be a great advantago if cess funds could be administered by local 
pamliayats, for each tank or group of tanks, the object beiag to get the people 
themselves to feel a proprietary interest and pride in their tank ; and that, at any 
rate, legislation should provide for such arrangements. 

271. Tank Inspectors.— Whether hudi-maramat can be enforced at present or 
not, wo think that, in accordance with the recommendation of the Commission of 
1878-80, Tank Inspectors of the rank of Sub-Engineer should be appointed in 
all districts in whieh there are at present no competent or sufficient establish- 
ments for the inspection, at least once a year, of all tanks for the maintenance of 
which Government is responsible. It appears to us um’easonable that Govern- 
ment should spend annually many lakhs of rupees on the restoration and repair 
of tanks, and that there should be no periodical inspection of them by a respon- 
sible officer, who would at least bring to the notice of the proper authority all 
matters requh’ing immediate attention, even if he were unable to induce those 
interested to do what was necessary. The successful working of a Kudi-maramat 
Act will depend, in a great measure, on the employment of well-trained and com- 
petent Inspectors, who will inspect all works periodically, advise the villagers 
as to the repairs required, and assist them in getting necessary works done 
which they are unable to carry out themselves. When power has been given 
to the Collector to enforce the provisions, an active and sympathetic Tank Ins- 
pector should be able to induce the cultivators to keep their tank's in good 
order, without having recourse to the penal clauses. 

272. Irrigation Lato in Madras.—We cannot conclude this portion of our 
report without reference to a matter which we regard as of great importance in 
connection u*ith the question of extensions of irrigation in Madras. The Famine 
Commission of 1878-80 obserred in paragraph CO, Chapter Y of their 
Report ; — 

Thora is a general agreement that great inconvenience is occasioncA hy the absence o£ 
any Irrigation. Law for Madras. Act VII of 1SG5 empowers the Government to levy a water- 
rate in addition to the land revenue, wherever water is supplied for irrigation. But, with this 
excoptioD, no special pro\'iBion is made by law for the grant of suffieient powers to carry out the 
various administrative arrangements which the introduction of canal irrigation necessarily 
involves, and there are, in our opinion, several particulars as to which the absence of express 
enactment has produced evils of a very serious nature. 

In accordance with the recommendation of the Commission, an Inugation 
and Navigation Bill was introduced in the Madras Legislative Council on the 
18th Augi^ 1884, on the very day on wliich the abandonment of the Ktidi- 
maraniat Bill was announeed. The Bill was amended by a Select Committee, 
whose repoid, dated 15th March 1S8G, was not, however, unanimous, as two Hon- 
om’ahle Members appended notes of dissent. It was subsequently announced in 
a Government Order No. 84, dated 14th December 1888, that the Right Hon- 
ourable the Governor had been “ pleased to direct that the Madras Irrigation 
and Navigation Bill, No. 1 of 1884, respecting which no motion has been made 
in the Council since October 1885, he removed from the list of business.” 

273. Lialility of zamindars for the maintenance of irrigation works . — 
Among the questions on which legislation was necessary, the Famine Commission 
alluded to the impossibility “ of enforcing on zaminda7's the obligation of main- 
taining their tanks and other irrigation works in proper efficiency, or even of 
contributing their share of expenses incurred by Government in the improve- 
ment of irrigation works by which their estates are benefited.” They pointed 
out the fact that the land forming the bed of zanimidari tanks bad been expressly 
excluded from assessment when the permanent settlement was made, in order that 
it should remain as a means of irrigation, but that the za^nindar had too often 
forgotten the object of this exemption, and put the tank bed to what pm’poses 
he pleased. 

274. The Famine Commission found in 1879 that yeiy little was known as to 
ihe state of the irrigation works in these estates; and very little is known now. 
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Wc liave, lioTvcrei’, obtained statistics of 22 cmninclaris, I'anging from Vi'zaga- 
pai-am to Tinnevclly, and having a total area of Id', 819 square miles. These 
reports do not vary much. Some of the estates have never been surveyed. 
Many keep no record of the rainfall. Talcavi advances to assist in sinking wells 
are quite unknown. The tanks are often out of repair. One writer reports : — 

As a rule, most of the tanks are considerably .‘-iltcd up, and the hands have been worn 
out. IMany of tlio tanks liave no sluices, caUvgtdas or surplus weirs. It is the practice on this 
estate to cut open the for taking- water to the fields for irrigation purposes. This is a 

fniitful source of breaches in the tanks. The river channels supplying the tanks aro, in many 
cases, much silted up ; and it is only when the rivers receive heavy freshets that water can 
flow through them to the tanks. 


There arc no famine relief work programmes, and in many cases no relief seems 
to have been given in past famines. 

276. While famine -stricken peasants flock in large numbers fromtlie zamin- 
''daris to the State relief works, wo consider tluit the Government may well insist 
on the zamindars keeping up their irrigation works, and that Inspectors should 
be appointed to see that they do so. But this cannot be brought about properly 
without legislation. We aro informed tbal. the Madras Government have recently 
had under consideratioji a ncu" Land Bill, which provides, among other things, for 
enforcing the liability of zamindars m^dhiaindars lor the maintenance, in a state 
of proper repair, of works which have been in use for irrigation at any time 
witliin ten years before the enactment of the BiU. As long as power is taken at 
as early a date as possible to enforce tliis liability, it is a matter of indifference 
whetlier it be taken in a Land Bill or in an Irrigation Bill, but wo hope that the 
proposal may not bo allowed to drop. 

276. Charges on zamindars ,f or improvemenis in the means of irrigation . — 
The Commission also called attention to the benefit which zamindars derived 
from irrigation works constructed at the cost of the State. 

Lands, which, on the introduction of canal irrigation, were in the enjoyment of any means 
of irrig.ationj however inferior and precarious, are now supplied vith canal water without any 
additional charge. TIio consequence is that a zamindar gets a continuous and unlimited 
supply for the whole of the area which, under the most favourable circumstances, he had ever 
brought under irrigation. Tlicre scorns to be no reason why this benefit should bo gratuitously 
conferred. In those cases in which the supply is enlarged or otherw-ise improved, a correspond- 
ing payment should bo enforced, and auj’’ difliculty in doing this should be removed by 
legislation. 

277. We cannot but think that legislation of this kind is absolutely necessary, 
if Goverumeut propose to embark on an extensive programme of irrigation 
such as we have recommended. As has aheady been observed, there are few 
irrigation projects in Madras wbich do not lake up a certain area of old 
or pre-existing irrigation. The clfeot of the works is not only to extend irrigation 
into lands not previously protected, but also to render this old irrigation incom- 
parably more valuable and secure. The water wdiich may be stored in a new 
work cannot always be carried away from zamindari lands, even if it w'ere 
desirable to debar them from any share in it. It is passed from the storage 
w'ork into a river where it is picked up and diverted into the cbaimcls above 
existing anicuts, and when tlic.se belong to zamindars, the additional supply, 
which has been created by the new' works, has to run the gauntlet of these 
channels before it can be utilized on lands on which a rate can be charged. We 
observe that legislation, with the object of enabling Govermnent to recover a 
rate from zamindars in respect of improvements or extensions of their water- 
supply, wliicb are duo to works executed at the cost of the State, w as regarded as 
undoubtedly just and proper by one of the Honourable Members of the Select 
Committee on the abandoned Bill of 188(1, who recorded in a minute of dissent 

' bis disapproval of the Bill as a whole. 

278. Bights and responsibilities of Government in respect of water . — There 
is, however, another reason for proposing an Irrigation Act for Mhdras, which 

Paut II. Q S 
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•jippears to us to le of far greater importance, vis., the fact that there exists 
at present no definite statutory declaration of tlic rights and responsibilities of 
. Government in respect of the control of the public water-supply. The Com- 
mission of 1S78-80 did not refer specifically to this point, although it is 
certainly covered by the language of paragraph 60, Chapter Y of their Keport, 
■which -^ve have aheady quoted ; but in the coui’se of our, inquiries we have 
been strongly impressed -uTth the urgency of' this question. Wc find that the 
simplest orders which may he issued by the Executive Officers responsible for 
the control and management of irrigation worlcs, w'hethcr in the Oi^'^ or Public 
lYorks Department, are liable to he made the subject of suits in the 
Civil Coui’ts ; and these arc not infrequently carried into the High Court, whose 
rulings may bo said to constitute the only irrigation law' in the Presidency. In 
these rulings, there is a recognition of the right of Government to regulate in 
the interests of the public the distribution of any portion of the water 
flowing in natinal chamicls on w’hich rights have not as yet been acquired ; and 
also to regulate the distribution of water and to constmet and repair worlcs- in 
rayatwari lands. But this right is subject to such qualification, according to the 
la^r of easements or user, that the greatest uncertainty prevails as to the extent 
to w'hich controlling officers can make any alterations or improvements in the 
existing system of distril)utioii, however •wasteful or unequal it may be. Section 2 
of the Indian Easements Act (\'’ of 1882) j)rondcs tluat nothing contained therein 
shall derogate from “any right of the Government to regulate the collection, 
retention, and distriliution of the water of rivers and streams flowing in nataral 
chaimels, and of natural lakes and ponds, or of water flowing, collected, retained, 
or distributed in or by any channel or other work constructed at the public 
expense for hrigation but, in the absence of a statutory declaration of any 
such right of Government, this section appears to have little value in Madras. 

279. As one illustration of the serious inconvenience caiised by the want of 
s^ich a declaration, wc may refer to the case of the river Vaigay, Iirigation has 
been practised on this river from time immemorial by means of a number of 
old anicuts, channels, and sluices. 'The supply, however, was always precario'us, 
until, after the completion of the Periyar project at a cost of over a croro of 
mpees, the watcra ol the Periyar river on the western slopes of the Ghats were 
stored and diverted into it. fi’hc resrdt has been to increase the supply, at the 
seasons when it is most in demand, by about l,iOu cusccs ; and to improve to a 
remarkable degree all the former conditions of supply to the w'orks on the 
Vaigay river. In these circumstances it has become necessary to alter the 
dimensions of some of these w*orks, to lower the crests of anicuts, or to reduce the 
size of sluices so as to prevent their drawing off an undue share of the extra 
supply, and to permit its utilization elsewhere to the best advantage. ^ W e were 
informed that, in the case of one woi'k Avhicii has thus been altered, a suit has been 
brought against Government which is now sub Ulc ; and that the plaintiff claims 
that the work should be restored to its original condition, not solely on the groimd 
that he has suffered injury, w'hich, if x^ut forward at all, is a secondary issne^ which 
it may or may not be possible to substantiate, but on the ground that Govern- 
ment has no right to alter the dimensions of a worlc which has been in existence 
from time imme.rrorial, even if it can be shown that the x>laiutiff’s interests have 
not been xirejudicially affected. A similar contention has been made in another 
case which has been brought to om* notice. We arc not concerned with the 
question whether such a claim as this can be estahhshed under the law as it 
stands ; but we thinl; that the mere fact that it has been xrat forward renders it 
necessary to declare by Statute the power of Government in such matters. 

280. Another illustration of the necessity for legislation is afforded by the 
case of the Cauvery. "Wc have already referred to the propo^ to construct a 
large reservoir, either oir the main river or on o’ne of its principal tributaries, for the 
purpose of reinforcing the supply to the delta when necessary.' Whichever site 
may be eventually selected foi the reservoir, it seems certain that a great xiorfaon 
of the supplementary sux)ply, which it is xiroposed to store at great expense, will be 
intercepted in its passage from the leseivoh" to tho head of the delta by the 
existing large canals or river channels. These channels have no head sluices, so 
that the supply passing into them cannot be regulated, and the owners have from 



time immemorial claimed and exercised the privilege of constructing horam- 
has, or temporary spurs or hands, rrhcn the river is low, for the purpose of 
'diverting as much of the water as possible into their channels. . If tho'resorvoir is 
constructed, it will be both necessary and equitable to introduce some system of 
regulation at the heads of these channels, so as to prevent their drawing off more 
■water tlian has hitherto been passed into them ; but it is at least doubtful whether 
thaso customary rights can be interfered with in the piresent state of the law. 
Similar difUcultics ^viU be met with throughout the delta, 'where the distribution 
is of the most unsatisfactory character, and where it is inostdiilicult in years ^ of 
short suppily to prevent the lands at the head of the cliannels from intercepting 
all the water, so that none arrives at the tails. "Wc were told tliat some of these 
channels were re-sluiced some yearn ago in order to improve matters; but the 
vents were all enlarged again by the pieoplc, who claim immemorial rights when- 
ever any attcmpit is made to equalize the distribution. The irrigating duty is 
hnown to be reinarivably small, and, if Government spend large sums in 
creating a supplementary supply, it should talcc the necessary action to secure 
a greater control over the distribution. 

281. It may he said that if, as in both Ihe iUnstrations which have been 
cited, the claim of Government to interfere with existing arrangements is based 
on the assumption that it ])os itself incuricd a great cxpcndituie in increasing 
the supply, it is not likely to be objected to by the Courts. This may or may not 
be the case, but it is a matter which should not ])c left to the judgment of th.e 
Courts. Government has, no doubt, a stronger case for exercising its powers of 
control wlicn it lias itself done much to improve all the conditions of supply. But 
we submit that it should, in the general interest of the public, be free to exercise 
these powers in all cases ; so that the best results may be obtained from the avail- 
able water-supply of the country, without reference to the expenditure which the 
State may have incuiTcd in improving it in any particular case. Thus, if a cer- 
tain tract of country is irrigated from a number of independent channels taking oil' 
from aliove several anients, but can lie more effectively and economically irrigated 
from a single cbannel whicli can command the whole, Government should not be 
prevented from making the change, because the channels wJiich it may propose to 
abandon have existed from time immemorial. A gain,if a particular owner lias from 
time immemorial drawn a supply whidi is clearly excessive, when considered in 
relation to the area irrigated, Government ihould be free to malce arrangements 
which will involve the reduction of the supply to what is sufficient for the irriga- 
tion of the area to which it is applied. The measure of any owmer’s or cultivator’s 
, claim should be the share of the supply whicli is necessary for the irrigation of 
the area I’vhich is entitled to irrigation, and not the supjdy which he has been 
permitted to appropriate under a system of very lax control. Distribution should 
■be controlled iji the public interest, with reference not to demands which can 
■he justified only by prescription, hut to actual and legitimate requirements. 

282. Other points on which legislation is recommended . — The first and 
main object^ of legislation is, in onr opinion, to declare the right and title 
of Government in Madras to the same power of control over public water- 
supply as is already possessed in jNorthern India, subject to compensation for 
injury done by diminution of supply to any existing channel or area, but 
not for its mere diminution, if not injurious ; to penalize unauthorized inter- 
ference ■with that control; and to affirm, as in the Northern Indian Canal Act, 
tliat no supply of water from any irrigation work constructed, maintained, or 
controlled by Government, can create a riglit to the coutmuance of that supply, 
or to anything more than compensation for its restriction or withdrawal, as pro- 
vided in Parts II and IV of that Act. 

283. There are other points on wliich wc recommend legislation, but they are 
all of secondary impoitance to the main point of dcidaring an indisputable right 
of Government to use and control for public purposes the water-supply of 
the country. We have ah’eady referred to the necessity of legislation lor 
the enforcement of zamindars’ obligations in respect of irrigation works, 
’■whether this be effected by means of a Land or an Irrigation Bill; and a,lso for 
'enabHiig Go^rernment to recover in some form or another a return for capital 



expended in introducing, extending, or improving, tlie means of irrigation in 
lands permanently settled, or of v\i'liicli tlic revenue lias been relinqnislied in 
Tvliole or in part. . The Commission of 1878-80 pointed out (Chajiter Y, para- 
graph 65) “ the great diCGculty in dealing under the general criminal law with 
various offences which interfere materially with the proper management of a 
canal. Stopping up other people’s channels, improperly opening one’s own, tam- 
pering with banks, etc., are acts of this natme. We desire to repeat their 
recommendation that this difficulty should be removed by suitable legislation. 

28dj. Besides what has been mentioned above, and the many other articles that 
a careful study of the irrigation laws of the other Indian provinces may suggest, wo 
would refer to the deshabiLity of legalizing, either under the proposed Act or by 
an amendment of the Land Acquisition Act, the acquisition hij tha consent of 
the ijaWies of a partial usutr net in land, leaving to the owner the property in 
the land, and the euibyment of it so far as may be compatible with the public 
purpose for which it is acquired. 

285. Necessity for legislation . — It may be contended, as it appears to have 
been in some of the discussions on the Bill of 1886, that Madias has hitherto 
managed to get on without an Irrigation Act, and that legislation therefore is not 
called for. This was not the opinion of the I’amine Commission of 1878-80. 
Our omi view is that legislation is now required not less, but more urgently than 
it was in 1880 ; and that, in evci-y year as it passes, there is a growth or extension 
of assumed private rights, wliich renders legislation more difficult and at the 
same time more imperatively ncccssaiy. One great disadvantage of the present 
imcertainty as to the powers of Government is that it encourages litigation in 
respect of the simplest orders that may be passed by the officers responsible for the 
management of iirigation works ; not only is the time of the Courts taken up by 
such cases, but also that of the officers whose orders arc disputed, and who become 
defendants in civil suits, which arc often carried on appeal from the Munsif’s 
to the District Judge’s Court, and somelimcs even to the High Court. In North- 
ern India it is almost an unlaiown thing for cases connected vdth the control 
of irrigation works to be brought info a Cii il Court, although such Courts 
have jm'isdiction ; and wc arc informed that litigation of this kind has been 
very infrequent in Bombay since the i-assing of Bombay Act V of 
1879. A stiU greater objection to the lu’csent state of things is that, until 
the powers of Goveimmcnt have been more clearly defined, the officers responsible 
for the management of an irrigation work must often refrain from the exercise 
of any power of coutrcl, in the apj)rcbcnsion that they may be acting icdra vires, 
and that theh orders may be reversed after a long and vexatious course 
of litigation. Tliis uncertainty as to their pow’crs tends to paralyse aU efficient 
control, and to prevent such attention being paid to the improvement of the dis- 
tribution and the increase of the hrigating duty' as wo liave observed in other 
pro'sdnccs. We may add that legislation of the kind which we propose has been 
found necessary in aU other provinces of India, in Bgj'pt, and in aU European 
countries in which irrigation is extensively practised. 

286. We recognize the great difficulties in the way of an Irrigation Act for 
ISIadras, of which the greatest is due to the fact that the measure has been so 
long deferred. Wo recognize also that many of the conditions in Madins differ 
so much from those in other parts of India that any Bill which may be brought 
in will have to be framed in some respects on lines of its own. But we consider 
that irrigation in I\radi'as will never attain the great development of which it is 
still capable, unless or until Government assumes the full powers of control over 
the whole wnter-supply of the country w'hich we have recommended, and which 
have been found so necessary in other Indian provinces and in all countries in 
which extensive irrigation works have been constructed or are maintained 
by the State. We lay stress on the consideration that future extensions 
of irrigation in this Presidency will depend mainly on the construction 
of expensive storage works, and that jnuch greater care must be expended in the 
distribution of a stored supply than has sufficed for the great deltaic canals. 
Economy in distribution w’iU be of paramount necessity' ; and wasteful 
arrangements based on immemorial usage must not be aUow'ed to stand in its 
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way, altliougli due care must be taken, in modifying ‘ them, to prevent real 
injury to the interests concerned. We have recommended a very liberal 
expenditure on the extension of irrigation in this Presidency ; but wo cannot 
think that Govcmmcnt will get a proper return for that expenditure, or that the 
most will ever be made of the water-supply at its disposal, until it claims for 
itself the extended powers of control which have now, but not for the first 
time, been recommended. 

(iv).—- Private irrigation toorJes. 

287- Private toorlcs other than loclls. — Private works, that is, works con- 
structed and maintained by private proprietors, may be considered under two 
heads ; those situated in rayaltcari tracts ; and those found in zamindari and 
alienated villages. Excluding wells, the number of such works in the former 
area does not exceed 7,000, comprising 5, CSl tanks and 1,231 channels. Most 
of these are petty worlcs ; nearly IS per cent, irrigating less than 10 acres 
each, and barely 10 per cent, irrigating more than 60 acres ^ch. About 
4-2 per cent, of the work's arc situated in the Cuddapah district, whilo 
ivorth A rent; Salem, and South Arcot, account for another 26 per cent. Most of 
the river and spring channels are to bo foimd in the Anantapur and Cuddapali 
districts, in the basins of the Penner and Cliitravati rivers. The aggregate area 
irrigated by all the work's amounts to 71 ,000 acres in a normal year, and to 
probably less than a fourtliof that in a year of severe drought. Of the total area, 
nearly i3,300 acres are under river channels, more than 34,500 acres imder 
tanks, and about 23,200 acres under ‘ other sources,’ chiefly spring channels. 

288. fi'cope for extension of p'ivate worhs other than toells, — In rayatioari 
tracts the scope for the extension of large private works is necessarily limited, as 
almost all the available sites arc akcady occupied by works constructed or main- 
tained by Government, and the constinction of new works by private proprietors 
might seriously interfere with existing interests. It is probable, however, that, 
when the investigation now in progress in various parts of the Presidency, is 
completed, it may be found advantageous to allow some of the smaller projects 
which have been suggested from time to time during the past haK century, to 
be carried out by private enterjntse. Tlie rales at present in force in kladius^for 
the encom’agement of such efforts are sufficiently liberal and do not requke any 
change. Under these rules, lands irrigated from private work's which do not inter- 
fere with the water-supply to works lower down, are permanently exempted Uom 
enhancement on account of water advantage ; though the owners are liable to pay 
dry assessment on so much of the land covered by the water-spread as has been 
cultivated within the previous ten years, 

289. Private toorlcs in zamindari tt'acts.—'hi paragmph 221, it has been 

ex]>lained that, on the best data available, the area irrigated by private works 
in zamindaris and alienated villages in an ordinary year, is estimated at about 2^- 
million acres. Particulars of the number and description of the ^vorks are not 
known, but from the replies to our inquiries received from some of the zamindaris 
it may be assumed that about 200,000 acres are iiTigatod from wells, about 
300,000 from river channels or streams, and the remainder from tanks. The 
general condition of the works is reported to be far from satisfactoiw, and the 
extent of protection afforded in a season of prolonged drought is consequently 
very limited. Excepting the in Vizagapatam, almost all the estates 

suffered severely during the past famines, and there is apparently not much scope 
for the construction of any new works which would afford substantial protection 
to any appreciable area in these tracts. Moreover, with some few exceptions, 
the proprietors of the larger estates are cither financially embarrassed or are 
involved in litigation, and they are unable to improve even the existing works. 
On the other hand, the position of the tenants in many of the zamvidaris is vei*y 
unsatisfactory. They appear to have practically no protection against enhance- 
ment of rents on account of improvements effected by them. 

290. Within recent years four large estates have come under the management 
of Government, while more have been leased to Eurepean firms for 
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periods varying from tliirtj'' io fifty years, towards tlie liquidation oC debts due by 
the proprietors. It is ]n’obable tliat some improvement will be etTocted in the 
condition oC the irrigation works before these estates, which account for nearly 
a Mth of the total zamindari area in tlie Presidency, are lianded Iwck to the pro* 
in’iotors. Already, in Vi/aauagrain, a sum of five lakhs of rupees has been 
expended on irrigation works since the estate came under management four 
years ago, and there are also projecls, costing over two lakhs more, which arc said 
to Lie under investigation. In the Sivaganga zammdarl, in the Madm’a district, 
the European manager under the lessees reports that about 300 tanks and many 
channels have been repaired diming the past seven years, the repairs in many 
cases including the consliaiction of new weirs and sluices. There arc still 700 
tanks and several channels which require to be repaired. ' About two-thirds of 
tliis estate, and a considerable portion of theBamnad zamindaH, could be irrigated 
by Periyar water if the supply were suflicient 

291. Wells. — IPclls in Madras are divided into tivo clas.ses: wells sunk 
in lands held on dry assessment ; and those sunk in wet lands, or lands classed as 
wet, under Government sources of irrigation. The fonner are termed ‘ ayajeat' 
wells, because the ayakat, or area attached to them, is dependent for its irri- 
gation solely upon the well supply, and not upon any other source ; the latter 
are called ‘ supplemental ’ wells, because their main function is to supplement 
the irrigation from Government works whenever the supply in them fails oiving 
to deficient rainfall or other causes. Lands irrigated by ayahul wells are perma- 
nently exempted from additional assessment on account of such irrigation ; but, 
in the case of supplemental wells, the lands benefited by them are liable to pay 
the full wet assessment fixed upon them, cxeept in seasons when there is no 
supply whatever in the Govcnuncnl works and the lands dependent on them arc 
cultivated solely with the aid of well water. On such occasions only the dry 
assessment is charged. 

292. Excluding huclilia or tcmpoiaiy wells, which are few, the number of 
mjal'at wells returned for 1900-01 for rayatwari tiacis alone amounted to 
about 4'70,000, and the area irrigated, to iicirly 1^- million acres, firstand second 
crop. Compared with 1891-92, there has been an increase of over 170,500, 
or 57 per cent., in the mirahcr of wells, and of about ‘109,000 acres, or 46 per 
cent., in the area irrigated, lluriugthc same period, the mimhcr of supple- 
mental wells has increased from 131,300 to 1 -11,800, or by 9’5 per cent. Coim- 
batore shows the largest number of ayahal wells, viz., 70,600, and is closely 
followed by North Arcot .md South Arcot, with 65,193 and 63,265 wells, respec- 
tively. These three districts account for 44 per cent., of the total nuinbor of 
wells, and for 43 per cent, of the area, returned for the Presidency. The districts 
next in importance are Salem, Tinucvclly, and Cuddapah' with a total of 
131,000 wells, and of 400,800 acres irrigated,- or 2 S and 27 per cent., respec- 
tively, of the Prcsi{]cncy total. There are ahont 30,000 wells in Trichinopoly 
and 33,000 in jMadura, irrigating 67,700 and 117,600 acres, respectively, and 
about 13,000 each in Chinglcput and Anantapur, irrigating 28,200 and 66,100 
acres, respectively. The average are<a irrigated per wcU vanes from 3 to over 4 
acres in eight districts and from 2 to 3 acres in six others. Coimbatore shows, 
the largest average (5^ acres) and Ganjara the lowest (0’9 acres). The average 
for the Prosidcucy is a little over 3 acres. North Arcot and South Arcot which 
possess a large number of wells, between 65 and 08 thousand, exhibit a com- 
paratively small average, 2 and 1-^ acres, respectively. This is apparently due to 
the poorness of the subsoil supply and partly also to the small size of ‘the holdings. 
The number of wells in zamindari tracts is not known, but for udiole incim 
villages, the number is returned at 15,330, including 2,561 supplemental 
wells, irrigating an aggregate area of 56,526 acres. 

293. In. tlie two west coast districts, where the rainfall is always heavy, there 
are ' no irrigation wells worth mentioning. ' In the two northern districts, 
Giinjam and Vizagajiatam, where the conditions are similar to ‘those of . the 
adjoiniug province of Orissa, the number of wells is exceedingly small, 'and' the 
same is the case in the three great deltaic districts of Godavari, ■ Kistna, and 
Tanjore. . In the Deccan districts, where protection is most urgently' required, 
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well-sinTcing is snicl to be clifficiilt and expensive, especially in Knmool and 
Bellary, and in the northern portion' of Anantapur and Cnddapah. In the two 
.former districts, the number of wells does not exceed 8,000 each, though in 
Knrnool the number has more than doubled during the past ton years. The 
wells in this district arc to be found chiefly in the taluks of Cumbum and 
Markapnr, situated to the oast of the Eastern Ghtlts, where water is generally 
found witliin a moderate depth. In the southern taluks of Anantapur and in 
the sub-division of Cuddapah, the facilities for the coustructnon of wells have been 
utilized to a considerable extent. 

29-1'. The great development which well-irrigation has attained in the Madras 
Presidency has unquestionably been largely assisted by the liberal policy which has 
been pursued during more than half a centmy, in regard to the exemption of 
inivate improvements fi*om additional taxation. The principle of leaving to the 
rayatthc fidl benefit accruing from improvements effected by his own industry and 
means, was first advocated by Sir Thomas Munro at a very early period of his 
career;' but it was not until 1852 that bis recommendations bore fruit, in the 
hetormination not to assess wells so as to raise Ibc assessment over what the 
general value and character of the laiid (apart from the well) would warrant. 
In that year ordei’s were issued, giving a distinct assurance “ that the rayats would 
be allowed the full benefit of their own improvements, that the lands thus 
improved would not be subject to any additional assessment so long as the 
general rates of tiie district remain unaltered ; and that, on the occasion of any 
general revision of the district rates, the assessment of the lands so improved 
would be irrespective of the increased value conferred upon them by their 
holders.” With a view, however, to guard against possible fraud by the con- 
struction of wells in close proximity to existing Government works, so as to draw 
away water fi’om such sources by absorption and percolation, it was laid down 
that the exemption shall not extend to wells “ dug within 100 yards in rear of 
tank hands, river.s, channels, and beds of tanks,” nor to wells “ dug in land 
which can be watered by any existing jniblic work of in’igation.” The first 
restriction was subsequently relaxed, as it was found impossible to determine 
the extent of the influence of percolation and absorption, so that rayats can now 
sink wells quite close to a tank, river, or channel, without fear of enhancement 
of assessment ; provided the wells are sunk in lands assessed as dry, and tliat 
water from existing Government sources is not drawn into the weUs by 
surface flow. 'Ihc rc.sults of these liberal concessions have been most beneficial 
to the province generally ; and in more than one district they have prevented 
scarcity from developing into famine. 

295. The Famine Commission of 1878-80 recommended that all such conces- 
sions should be embodied in a legislative enactment, “ so that it may be clearly 
knoAvn, without fear of mistake, or danger of retraction and ^change of view, by 
every landowner or tenant who executes a permanent improvement on the land, 
whether he is entitled to the entu'c profits arising from it, or to a part, for ever, 
or for a term of years.” Considering the liberality with which the Local Gov- 
ernment have given effect to the rule of permanent exemption, wo doubt whether 
legislation is required in the Madras Presidency. M’o have no reason to suppose 
that the rules are misundersfood ; but, until the object of securing the full 
observance of the spuit of the orders in futiue settlements, it may be advisable 
that the rules should be supplemented by a clear direction that the rates assess^ 
on well lands should in no case exceed those assessed on adjacent lands enjoying 
similar qualities and advantages, but unprovided with wells. 

296, ‘ Donmi ’ wells. — The foregoing remarks apply to wells sunlc in diy 
lands. There are other wells sunk on the hanks of rivers and streams, and known 
as ‘ dortim ’ wells, which do not enjoy the exemption refen’ed to. These dornvu 
wells derive their supply partly fi-om channels from the river or stream, and on 
that account, the lands irrigated from them are usually charged wet assessment, 
less a deduction for lift of one rupee per acre for first, and half a rupee per acre 
for second crop. Up to 1878, they wero lioble,also to be charged for second 
crop cultivation, except in NoUore and Cuddapah ; but in that year this addi- 
tional charge, •wbioh, amounted to half that for first crop, was ordered to bg 
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everywhere abolished. Tlie exact' number of these wells at present in use lias 
not been reported, but in 1893 tbe numliov did not exceed D,700 for the whole Pre- 
sidency. "We fully recognize the principle that these wells, which are fed directly 
from natural rivers or streams, are not entitled to the same exemption as wells 
sunk in dry lands ; but, for the reasons given in our Punjab Chapter (para- 
graph 65), we consider it inex[)edicnt to levy any royalty on such irrigation, 
in tracts where the staple crops are insecure in the absence of irrigation. In 
the Deccan, Carnatic, and Central districts, which are frequently subject to 
famine, there are numerous streams which probably afford great facilities for 
the consti'uctio7i of such wells all along their banks ; and it is obviously to the 
advantage of Government and the people to have the water utilized, to the full- 
est possible extent, for pi’otectivo purposes. Considering the expense involved 
in the construction and maintenance of these wells, which arc often liable to be 
damaged by floods, we arc strongly of opinion that every encouragement should 
be given to their extension. IVc observe that the number of dorimt wells in 
the four worat famine districts, comprising the Deccan, amounted to less than 
1,600 in 1893, irrigating only 7,600 acres ; but it is worthy of note that 
nearly 500 of these wells arc situated in the two eastern taluks of Kurnool on 
the banks of the Gundlalcamma river, where t he charge of w'ct assessment has 
long been given up. In these districts, at any rate, there ought certainly to b(‘ 
no hesitation in carrying out a specially liberal policy in 7’cgard to the extension 
of such wells. 


297. ^'Kpplemcntal wells . — As already explained, the chief function of 
supplemental wells, that is, private wells sunk in wet lands, is to supplement 
irrigation from Government works when the supply iji them proves insutlicient 
for raising or maturing a crop. 'J’hey arc found chiefly under very precarious 
sources, and are of great use in enabling the rayats to save their crops in times of 
deficient snpifly, and often to grow even a second crop when the water in the 
Government works is exhausted. There are in all about 1*11,800 of these wells, 
excluding those in whole inani villages (2,561) ; nearly a third of the unmher 
being found in the North -Arcot distinct ; from 25 to 23 tliousaiul in South Arcot 
and Salem ; about 1 0 thousand in Chinglepnt, 10 thou.sand in Guddapah, and 
over 7,000 each in IMadura and Tinncvclly. 

V 

298. The groat value of these supplemental wells is forcibly brought out in 
an interesting memorandum furnished by IMr. Benson, Deputy Director of 
Land Records and Agriculture, in which he conclusively shows "that in all the 
districts in which such wells exist in any appreciable numbers, the percentage 
of aunual remissions under 'minor works is vciy considerably less, • and the 
proportion of second crop cultivation very much greater, than in districts in 
which these wells a^rc scarce. At a very moderate estimate, the existing number 
of supplemental wells in rayatwnri villages sbould be able, with the assistance 
of the tank supply, such as it is, to afford a very fair amount of protection to more 
than half a million acres of crop ; while, in the absence of such protection, th(' Go'v- 
erninent would lose even the dry assessment on this area, amounting probably to 
more than 10 or 12 lakhs of lupces annually, and the loss to the rayats would he 
at least five or six times as great. It is evident, therefore, that the extension of 
these wells deserves every possil)lc encouragejuent, both by the grant of all the 
advantages and concessions proposed for other classes of wells and by all reasonable 
liberality in matter's of assessment. But the existing rules, at any rate as they are 
worked and usually interpreted, are not, in orrr opinion, srrifioiently liberal. They 
have certainly failed to afford arry stimulus to the construction of these wcUs. 
The effect of the rules as workedls that dry assessment is levied only in cases 
where “ the crops arc irrigated solely with the aid of private wells and no supply 
whatever is received in the tank or otlrer Government source of irrigation, either 
in the first crop or seoond crop season but the concession is not extended 
to the more rrumerous cases in wliich any supply, however small, is received 
during any porddon of the time that the crops raised entirely with the aid of 
well-water remain on the ground. In such cases tbe lands become liable to the 
charge of full wet assessment. "We think that in such cases the dry rate of assess- 
ment only-should be charged on the well-lands, whenever remissions have had to-be 
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granted for failure of the tank supply on otlier lands 'of tlio' ayakat unprovided 
with weUs. 


299. Takavi. — As already observed, the Government of Madras has been 
distinguished by the vigom’ and libemlity of its takavi policy. The first step for- 
AVard was taken in the seasons of scarcity which occurred ui the years 1890-91 
and 1891-92 Avitli sufficient severity to require the institution of relief operations, 
though aiot on any large scale, in parts of the Carnatic, central, and southern 
districts. The threatening of scarcity in parts of the southern districts during 
1892-93 had the result of maintaining this policy in unabated activity 
throiighout that and the follomng year. Two good seasons followed, and 
Avith them exertions Avere slackened. But in 1896-97 and 1897-98, when 
scarcity re-appeared in many parts of the Presidency and assumed consi- 
derable seA^erity, Angorous measures were resumed. During the years 1898-99 
and 1899-1900, the sums advanced AA'ere comparatively small, owing probably 
not only to the favourable cbaracter of the seasons, but also to the 
cm-tailment of allotments in consequence of the exceedingly large sums which 
AAmre being advanced in other proA'inces where severe famine prcAniled. The 
total sum adA’anced during the decade ending 1903, mider the Land Improvements 
and Agricultui'ists’ Loans Acts, amounted, in round numbers, to 76 lakhs; of 
Avliich d? lakhs were granted for the construction and repair of wells ; 
12i for other purposes under the former Act ; and lakhs for seed, 
cattle, etc., under the latter. It is worthy of note, that diu’ing the famine 
of 1896-97-98, Avhich Avas, as above remarked, of appreciable severity, the total 
amoimt advanced amounted to about 17 lakhs ; 10.} of AA'hich were for seed and 
cattle, neai'ly 1 for other purposes, and only 2} for wells. Whereas, in 1891-92- 
93, nearly 27 lakhs Averc advanced, of which only 21 were for seed and cattle, 
about 4} for “ other piuposes,” AA'hile nearly 20 Avere advanced for AveUs. Even 
in- the fairly faA'ourablc year of 1893-94, OA’cr 6 lakhs were advanced for wells, 
and in the next year nearly 3 lakhs. Subsequently, hoAvever, the advances for 
Avclls were aUoAved to fall IdcIow 2 lakhs per annum. Noav our Avitnesses were 
virtually unanimous that in every district (except Vizagapatam and Ganjam, 
AAkerc there arc scarcely any Avells used for irrigation) irrigation from wells is 
capable of considerable development. We regret, therefore, that the policy of 
advancing liberally for avcUs should haAm had to be interrupted, and Ave trust that 
it may be resumed with full vigom. Dining the three years ending 1893-94, 
nearly 12 lakhs a year were advanced for land improvement, neariy 11 lakhs 
being for aa'oIIs alone ; and we arc confident that no difficulty Avill be found for 
many years to come in expending to full advantage an allotment of at least 
15 laklis. Several of the most important improvements which we have sug- 
gested in the procediu’c and conditions under Avhich advances have been made, 
such as the lengthening of the period of repayment, the reduction of interest 
to 5 per cent., and the empowering of officers of the rank of Tahsildar to grant 
loans, arc already in force in jMadras, and no doubt account to a considerable 
extent for the success attained there, up to the present, in takavi administration. 


(a). — FaiuiiiQ works and proyranivies. 

300. Famine relief. — The Eamine Commission of 1898 reported that out of a 
total cxpcnditui’o of Es, 71'32 laklis, incurred on actual Av^orks oi' relief, during the 
famine of 1896-97, only about 8 per cent, was spent on the maintenance or con- 
struction of irrigation Avorks, and a little over 1 per cent, on miscellaneous works ; 
the balance, or over 90 per cent., being expended on roads wliich, in many cases, 
appear to have been taken in hand merely from the necessity of finding work of 
any kind for the numbers demanding employment. In the tracts which Avere 
then affected — the tAVo northeni districts of Ganjam and Vizagapatam, and 
the fom’ Deccan distiiots — there are very feiv irrigation AVorks suitable for famine 
labour ; and relief works consequently consisted mainly of roads and the collec- 
tion of road-metal. The aotiial value of the work done was roughly estimated 
by the Commission at one-tHird of the recorded expenditure, or, in round numbers, 
at Es. 24 lakhs, of which Es. 2 lakhs were on account of irrigation works. 



301. ' 'The principal irrigatiomyorks undertaken during this .famine were 
the extension of three distributary channels in connection with the Rushikulya 

' project in Ganjam ; the restoration of three ruined tanlcs in BcUary ; and the 
construction of certain sections of the Ohopad and Peddapasupala projects in 
connection with the Kru’nool-Cuddapah Canal, and of two new tanks in the 
Cuddapah district. The sums expended on these new works amounted to 
Rs. 4i3,600, Es. 69,000, and Rs. 1,48,800, respectirely, in the three districts. In 
addition to this sum, nearly two lakhs were spent on the repair of 25 tanks, and 
of some river and spring channels, and about half a lakh in improving several 
village ponds and wells used for drinking piu’poses. 

302. In 1900-01 the Deccan districts were again affected, and also portions 
of the adjoining upland taluks of Kistna and NeUore ; hut the distress was not 
severe, and it was found possible to meet the demand for laboiu’ by providing 
employment on various test- works, ‘chiefly irrigation works. Thus, out of 
about Rs. 1,66,000 expended on relief in that year, including about half a lakh 
for general charges for supervision, tools and plant, etc., nearly Rs. 91,000 were 
spent on irrigation works, including those which -were left incomplete in the 
previous famine in the Deccan districts. Owing to the adoption of the inter- 
mediate system of tasking, and to the small numbers that had to be relieved, 
the actual value of the work tmned out on this occasion was very satisfactory ; 
it being, in almost aU cases, in excess of the normal rates. 

303. With the exception of the tAVO projects in Cuddapah, and of one or two 
tanks, all the irrigation works undertaken dm’ing the two famines referred to 
above have been completed and are likely to prove very useful. We understand 
that arrangements have been made by the Local Government for completing the 
other works as soon as possible. 

304. Famine programmes . — A detailed list of works suitable for famine relief 
is maintained by the Board of Revenue for every taluk in the Presidency, except 
the deltaic taluks of Godavari, Kistna, Taujorc, and Madura, the two west 
coast districts, and the Nilgiris. The programmes for 1902 provide relief for 
six months for over 4 million xmits, or about 15*7 per cent, of the population of 
the districts, or portions of districts, to which the lists relate. Out of the total 
number, road works provide for over two million units, irrigation works for 
1*32 millions, and village tanks and water-supply and other miscellaneous works 
for the remainder. The total cost of the works provided in the programmes is 
estimated at over 6 crores ; of which 3*6 crores relate to what are classed as ‘ large 
works,’ that is, works which are calculated to provide simultaneous employment 
for three months for at least 1,000 persons. The number of works of each class, for 
which estimates have been prepared, is not known ; but the statements which have 
been furnished to us by the Board show that estimates for ‘ larger works, ^ 
costing in the aggregate over 1*86 crores, haA’^e been sanctioned, while similar 
estiniates are said to be ready for ‘ smaller works ’ costing about 1-g^^ crores. • 

305. We are of opinion that the provision madd for irrigation works in the 
relief programmes might be greatly increased ; especially in districts in which 
these works exist in any considerable numbers. In the previous famines very 
large sums appear to have been expended on the construction of roads which it 
was subsequently found impossible to maintain from want of funds. We accord- 
ingly recommend that aU works on the tank restoration programmes should find 
a place in the famine relief programmes -until they have been carried out ; and 
that the fimt cai’e of the authorities, when famine is imminent, should be to get on 
to the programmes all works of repairs that can usefuUy be carried out on tanks. 
When nothing better can be done, the opportunity may be taken to remove -silt 
from the beds, as less unprofitable than constructing roads which cannot be 
maintained, or coUecting road-metal that is not likely to be required within any 
reasonable period. It is true that the difiiculty of suj)ervising a number of 
scattered irrigation works would be great; probably much greater than in the 
case of labom’ employed on road works. But Ave- do not think that the ^ffi- 
culties -are insuperable. In most cases the execution of the repah’s might 
advantageously be entrusted to the local headmen, or other respectable rayats 
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■wlio own large extents of land under tlie -works ; and if care is taken by tbe 
overseer, or other oJOdcer employed for the purpose, to select- the persons for 
whom employment should be pro-vdded, and to prescribe the taslcs for different 
descriptions of work, there can be no danger of the relief being misapplied, 
or of the money bemg wasted. In this connection we would invite attention to 
the remarks contained in paragraph 209 of the Bombay Chapter, which apply 
generally with even greater force to the Presidency of liladras, where the minor* 
iivigation works are much more numerous and are collectively much more 
important. In addition to the minor works referred to above, it is necessary 
also to have on the programmes of each district a few larger works which may 
be found suitable for the employment, of relief labour in large camps. When 
any of these works are carried out in the regular course, before the occurrence 
of a famine, others should be inserted in their place until aU the possible pro- 
jects in each district arc exhausted. 



CiiAmii XVII. -THE CENTRAL PROVINCES. 


(i). — Local conditions ; tise and value of irrigation, 

306. Diversity of conditions. — Differences in the configuration of the 
country, in its geological structure, in the quality of the soil, in the rainfall, and 
in the agricultui’al habits of the numerous races comprised in the population, 
render it impossible to divdde the Central Provinces into any reasonable number 
of well-defined tracts, each of which would present a fairly miiform aspect. In 
considering the question of the utility of irrigation it will be convenient, there- 
fore, to deal separately with each of the main classes into which the agricultural 
lands of the province arc naturally divided. But before doing so it will be 
necessary to give a very brief description of its main physical and geological 
features, and to show the extent to which its cultivation is already protected 
by irrigation works. 

307. Physical feaUires. — The great range of the Satpuras, stretching across 
the province from the western corner, and extending along the gi’catcr portion 
of its north-eastern boundary line, forms the leading fcatm-e in the physical 
couliguration of the cormtry. On these extensive liigh lands are situated the 
Satpm'a or plateau districts of IMandla, Sconi, Chindwara, Betul, and portions 
of Nimar and Balaghal. In the extreme northern corner of the province, on 
a portion of the Vindhyan range of hills, are situated the districts of Saugor 
and Damoh and a portion of Jubbulporc. Between these two hilly tracts lies 
the deep and narrow valley of the Nerbudda, comprising the greater part of 
Jubbulporc, the districts of Narsinghpur and Hoshangabad, and that portion 
of Nimar which lies outside the basin of the Tapti river. To the south and 
cast of the Satpuras arc the two great plains of the province, separated from 
each other by the watemhed of the '\\’'ainganga and lyiahanadi rivers. The 
westeni or Nagpur plain contains the districts of Wardha and Nagpur and the 
tliree Wainganga districts of Bhandara, Chanda, and Balaghat. The eastern or 
Chhattisgarh plain includes the districts of Eaipur, Bilaspur, and Sambalpur. 
Though commonly designated ‘ plains ’ those tv'o largo tracts of imdulating 
uplands bear no resemblance to the flat alluvial plains of Northern India. 

308. Main geological characteristics. — With regard to the veiy complicated 
geological stioicturc of the provhice, it will be sufficient to note that the 
districts of the ^^iud]lyan and Satpiua i>lateaux with the whole of the Nerbudda 
valley, the districts of Wardha and the greater part of Nagpur arc situated 
almost cntii’cly u’ithin the area of the Deccan trap formation ; the only cxcej)- 
tions being the district of Balaghat and portions of Sconi and Chindwara. The 
trap as a rule overlies crystalline rocks or sandstone. The latter predominates, 
and frequently shows on the surface, in Damoli, in the northern pari of Saugor 
and J ubbulpore, and in a tract surrounding the boimdary line between Hoshang- 
abad and Chindwara. Outside the region of the trap the provdneelies generally 
on the ciystalliiie formation, but the northcni and greater pari of Baipur, 
the southern third of Bilaspur, and portions of Sambalpur are formed on rocks 
belonging mainly to the lower Vindhyan sandstone series. 

309. Annual rainfall. — The average annual rainfall varies from 32 inches 
in the extreme west (Nimar) to 'J'7^ inches in the north (Jubbulpore), 53 inches 
in the east (Sambalpur), and upwards of 60 inches in the central district of 
Balagliat. The mean for the province is 17^ inches, and compared with most 
other provinces the rainfall is remarkably steady, the annual amount varying 
but little from year to year. Since 1869, there have only been two years in 
•which it varied from the normal hy more than 25 per cent. — the wet year of 
]88d', andtbc dry year of 1899. But the amount is often very unevenly 
distributed tbi’oughout tbe season, and the fall is particularly liable to prove 
deficient during the later months of the rainy season, the critical time for the 
rice and rahi crops. To ensure a full outturn from these crops not less than 
the average rainfall is required in September and October, ■ft'hile an" examination 
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of the records shows that nineteen times during the last'33 years the rainfall m 
one or other of these months has fallen short of the ayerage hy more than: 25 per 
cent. 


310. Total and citUivable areas. — Out of a total area of 116,898 sq[uare 
miles included in tlve Central Provinces, 29,435 arc occupied hy Peudatory 
States ; the balance of 86,463 square miles, or just oA'er 55 million acres, is in 
British Territory. Of the latter area, 19^- million acres are under cultivation ; 
over 15 million consist of forest and uncultivahlo waste; 6 million lie in: 
unsurveyed zamindari estates for which no statistics are available ; while nearly 
14f million acres are classed ns waste lands available for cultivation, although 
only in a small portion of this is the soil said to be of a kind that would make 
cultivation profitable. 

311. Crops and area wider cultivation. — Out of the 19^- million acres shown 
as under cultivation, about 16 million acres are actually under crop in a year' 
of noimal rainfall, or allow'ing for double cropping, which is chiefly confined 
to rice lands, about 17-i million acres ; giving an average of If acres per head 
of a population of nearly 10 milliom. 'Hie proportion vai’ics from about one 
acre per head in the rice districts of Sambalpur and Ohanda, Avhich are mainly 
peopled by the irrigating Telinga and TJriya races, to about 2 acres in the 
wheat districts of the Nerbudda valley, and 2‘3 acres in the cotton-growing 
district of Wardlia, and in the plateau district of Betul where hill millets 
arc largely grown. Of the gross area annually under crop, in round numbers, 5 
million acres consist of rice ; 31 million of wheat ; 4^ million of juar, the lighter 
millets and oilseeds ; 3 million of cotton, gram, and rahi pulses ; and there 
are 1-1 million acres of hharif pulses and other miscellaneous crops, llice is 
grown entirely as an autumn or early winter crop ; a second or spring crop is 
never grown. 

312. Irrigated area. — In a normal year the gross irrigated area is about 
700,000 acres, or only 4 per cent, of the area under crop. To this, however, 
should be added about 500,000 acres of crops grown in lands saturated by means 
of field embaubments. Including this area, 7-^ per cent, of the noimal cropped 
area maj’' be said to be ordinarily protected by irrigation works. Eice, irrigated 
mainly from private tanks, accounts for 70 per cent, of the actually irrigated 
area ; the balance consisting mainly of wheat and other rahi crops, gardens, 
and Rimarcanc, wliich are uTigated chiefly from wcUs. In 1899-1900, after a 
succession of dry years, the ii’rigatcd area fell to 255,000 acres or 1^ per cent, 
of the normally' cropped area. The area under tanks varies from 200,000 
acres in a very dry year to 700,000 acres in a veiy favourable year : that 
under wells, from 64,000 to 99,000 ; and that under river channels and otlier 
sources, from 15,000 to 60,000 acres. 

313. Main classes oj soils. — 'The varieties of soil to be found scattered through- 
out a province of such diverse physical and geological characteristics, are naturally 
very numerous. They pass one into another by almost insensible gradations, 
but Tor our purposes it will be suflicient to recognize the folloudng four main 
varieties of agricultural lands : alluvial black soils or wheat lands ; black cotton 
soils ; light sandy or stony uplands ; and the light and hea-vy rice lands. In 
discussing the question of the utility of irrigation in the province, w'o shall deal 
separately with each of these classes of land. 

Wheat Lands. 

314'. Character of the soil, and extent to which it requires irrigation. — The 
cultivation of wheat is confined, as a rule, to the alluvial blade soils which are 
found -in the central valley of the Norbudda, on the open and level portions 
of the Vindhyah md Satpura plateaux, in the eastern portions of Nagpur and 
Wardha, and in, tlic river valleys of the Chhattisgarh and Wainganga districts. 
The crops -on these lands suffer if anything more frequently from excessive rain- 
fah .than from drought, especially those growm on uneven ground or where the 
soil is of the deep and friable alluvial kind overlying an impervious substratum. 
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In tlie latter case, irrigation ■would be nseful in a dry year as a preliminary to 
so'wing ; but if subsequently ai)plied to the standing crop, it would render it more 
liable to rust, and in tbe end might do more haim than good. In the higher 
valleys and plains of the trap area, ‘where the black soil is generally of less 
depth and of a stiffer and less friable nature, and where it frequently overlies 
a porous substratum of either sandstone or disintegrated -trap, rust is less 
frequent and irrigation would no doubt often be beneficial; but the field em- 
bankments, constructed for the purpose of holding up water on the fields, which 
are commonly found in such tracts, and to which we shall again refer, probably 
afford the best means of securing the required degree of moisture in' this soil. 

31C. Utility of irrigation under certain conditions. — Before the late series 
of dry years had set in, out of 4 million acres under wheat, only about 10,000 
acres were irrigated ; and of these over 7,000 acres were in "the single district of 
Nimar, 20 per cent, of the wheat cultivated area in that district being then 
under irrigation. Since then the total area under wheat throughout the province 
has fallen to slightly over two million acres, while the area irrigated has 
risen to 30,000 acres, of which more than a tliird is in Nimar. In this district 
the rainfall is the lightest in the province, and the Ifiack soil overlies a stratum 
of porous trap. In such conditions wheat benefits by irrigation in almost all 
years, and often indeed ^vithout it will yield no crop ; while the increase in 
outturn due to irrigation in normal years is estimated at 260 lbs. of grain or 
40 per cent. In a dry year the increase duo to an assured water-supply would- 
of course be veiy much greater. 

31G. Injury from drought and rust. — The northern districts, in wliich 
wheat is most extensively cultivated, suffered .severely from the effects of drought 
in 1833, 1868, 1896, and again in 1899 ; and less severely in 1878, 1881, 1889, 
and 1895. The wheat crop was almost completely destroyed by excessive rain 
and rust in 1854 and 1894, and was less seriously injured from the same 
causes in 1871 and 1874, during each of the four years from 1884 to 1687, and 
again in 1891 and 1893. Tims, in a period of under 70 years, the crop suffered 
eight times from drought and ton times from excessive luinfall. 

Black Cotton Soils. 

317. Distrihntion and general character of the soils. — Bands which are 
specially .suitable for tbe groivtb of cotton, and of autumn crops other than rice, 
predominate in the districts of Nimar and Wardha, in the western half of 
Nagpur, and in the southoni portion of Chhindwara. .Within this tract the 
rainfall varies from 32 inches on the west, to 36 inches on the east ; the imdcr- 
lying rock is generally tmp ; the stony uplands consist of trap rock but partially 
disintegrated, yet with good rainfall the poorest plateaus and slopes produce 
fair crops of jnar and cotton, and the lighter millets are seldom groivn. In 
the valleys, cotton and y war fiourish in ordinary years, the cotton doing better 
in dry, and juar in wet ycai's. Wheat is less successful ; and in all but the 
wettest year's it requires irrigation to ensure a frrll crop. 

318. LiahiUiy to famine. — The western cottorr districts suffered from drorrght 
in 1825, and again in 1899 ; but they passed almost unscathed through tlio dry 
year-s of 1868 and 1896, and even in 1899 they fared better than, most parts 
of the province, and they arc making a quicker recovery. The crops in these dis- 
tricts suffer more, on the whole, from an excess of moisture than from any lack 
of it, while cotton suffers less than any other crop from an early cessation of the 
rains. 

319. Utility of irrigation. — The hardiness of cotton in years of drought, 
and the retentiveness of moisttu’e, characteristic of black soil, wliich enables all 
classes of crops grown on it to mature with the aid of comparatively fittle rain, 
enable this 'tract to escape in ycai's of minor scarcity, although in' a year.of 
extreme drought, such as 1899-1*900, it is likely to suffer severely. It is doubtful, 
however, whether irrigation would prove much more useful here than in other 
areas of black cotton soil where it has been tried and failed, - The cotton crop 
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•in ' all ordinai'y j^ears is so profitable 'tbat the cultivators 'aro not likely to 
-abandon it in 'favdiu'bf Other crops for which iri’igation might be suitable. At 
--the same time the results obtained by the KacJihi tenants a,t the Nagpur farm 
show that in'igation may be introduced nith advantage in the areas in which the 
superficial layer of black soil is of moderate depth and rests upon a porous sub- 
soil providing good drainage, especially if a good supply of manure may he relied 
oh. In such ti’acts, works constructed at a moderate cost might in time prove 
to be actually remunerative. Schemes for such works should he considered on 
tbeir merits ; but speaking generally we arc imable to recommend the construc- 
tion of irrigation works in these soils, at any rate until tracts in which .they 
"Willhe ihore useful have been provided for. The cultivators of the cotton 
districts arc the most intelligent, and, in spite of the absence of hrigation, the 
most prosperous in the province ; and, unless there is a considerable change in 
the jjresent comparative prices of produce, we tliinlc it very unlikely that, 
where the soil is really suitable for the culiivation of cotton and of the better 
classes of autumn millets, the cultivators will be induced to change their 
present agricultural practices to any appreciable extent, even if every possible 
, facility for irrigation be afforded. 


The Lioht Uplands. 

320. Distrihntion ; irrigation generally imj)ossihle and unneeesmry . — ^The 
liiUy and stony uplands, the poorest lands of the province, are devoted chiefly to 
the lighter millets (/jofZo and Jcutlci) and inferior oilseeds, I he former, which 
constitute the main food-grain of the aboriginal cultivators, are entirely depen- 
dent on the rainfall of August and September. The hilly and jungly tracts of 
the Vindhyan and Satpura plateaux, and the higher slopes of the rolling plains' 
of Chhattisgavli, contribute most largely to tliis class of land. Even if water 
could be ted on to the high slopes, where these lands are usually situated, the 
soil is too poor and porous, and the grbund too uneven, to make irrigation profit- 
able ; n bile the crops to which the soil is best suited are liable to suffer from any 
excess of moisture. There arc, however, in the valleys and on the flatter slopes 
of the Satpui'a districts, many fairly level stretches in which the coarser millets 
conld he replaced gradually by rice, if water were made available and tbe cul- 
tivators, who arc mostly aboriginal, were taught its use. 

321. Liahility to famine. — Until the last few years famine appears to have 
been rmknown in those paits of the plateau districts in Avhich the coarser millets 
form the staple crop. In 1868 a timely fall of rain in September saved the 
situation, and “the hilly districts, in which the ahoiiginal population is the 
largest, gathered fair crops and were indeed m a position to export grain.”* The 
records shou' no serious failnto of the crops in these tracts until 1895 ; this was 
followed by another failure in 1890, and a still more serious failure in 1899. 
Again in 1902, many of the rice districts received hardy half their normal 
rainlaU, and in these the rice crop, except where protected by tanks, has failed 
almost cc.mplotely. It has been neccssaiy to remit nearly the whole cf the land 
revenue in Bhandara, Balaghat, and part of Chanda, and in Eaipm* tliere are now 
(March 1903) 35,000 peoxde on relief. 

Eice Lands. 

322. Dislrihntion and general character of the rice lands. — Although rice 
is groa n to some extent in every district, on the rich black soils as well as on the 
light and sandy loams, the great rice tract of the province lies on tbe crystalline 
and sandstone -formation, in the x>lains drained by tbe Wainganga and Mahauadi 
rivers. It includes a portion of Seoni, South Balaghat, Bhandara, Chanda, and 
the three districts of Chhattisgarh, where as a rule the black soils are found only- 
in the low parts of the river valleys. On ascending the slopes of the higher 
ground which separates one valley from another, the soil changes in colour and 
gradually loses its clayey nature, until at the top of the ridge an almost pure 
sand or gravel is found, from which a crop of any^ kind is seldom taken. In 
Samhalpur there is bu-t little black soil even in the valleys. The sandy soil 

* Pavagr.'ipli 228 of the “ Report on the Famine in the Central Frovincos in 1896-97. ’’ 
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of that district is somewhat similar to that found so extonsirely in the valleys 
of the Vindhyan and Satpura plateaux, in the former of which, especially, a 
considerable area of rice is annually sown- As already noted, many of the level 
valleys in the Satpura districts, where the soil seems suitable for rice cultiva- 
tion, are now devoted to the coarser millets. 

323. In 1805-9G, the first of a series of dry years, and one favourable for 
irrigation, the total area under rice was distributed as follows : — 


jdi'm mder rice in 1895-96. 
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According to the figui-es given, the irrigated area in Chhattisgarh in a very 
favom’ahlo year is only about u per cent, of the whole rice area ; hut it should 
he noted that this docs not include all the areas benefited by percolation from 
the tank, which is the main pm-pose for which tanks are made in that part of 
the province. Including this form of irrigation, the area irrigated in Ohhat- 
tisgarh, in a favourable year, is about 9 per cent, of the total rice area. 

321, Local differences in the cultivation of rice . — Tlio differences in prac- 
tico which this table exhibits are very remarkable. The northern districts 
attempt practically no irrigation ; Chhattisgarh irrigates 5 to 9 per cent., and the 
■Wainganga districts about 44< per cent, of their whole rice area. In the northern 
districts and Chhattisgarh, all except 2 per cent, of the rice is sown broad-cast ; 
in the lYainganga districts, 7u per cent, is transplanted. More than one ex- 
planation of this curious difference has been suggested. The Hon’ble !Mi'. 
Jfuller, when Commissioner of the Juhhulpore Division, drew attention to the 
fact that the practice of transplanting rice is practically confined to ti’acts in 
which the soil is underlain by crystalline rocks ; while the broad-cast varieties 
arc chiefly grown in soils overlying the more porous sandstone formation. 
Others have suggested that the difTcrcnce may be due to the fact that the tracts 
in which the later ripening or transplanted rico is grown receive, as a rule, 
a slightly more abundant rainfall in the later months of the season ; while 
others again have pointed out that whero rico is grown broad-cast the conditions 
arc generally more suitable for the growth of a subsequent rahi crop, w^hioh is 
rendered possible by the earlier reaping of the broad-cast varieties. These 
differences in the conditions of soil and climate no doubt affect the prac- 
tice in each tract ; hut a further explanation may he foimd in the. character of 
the people, to which wc refer below. 

325. JRainfall. — ^Tlic rainfall of the rice districts varies from an annual 
average of about 50 inches in Ohanda, Baipm’, and Bilaspur, to 54s inches in 
Bhandai'a, and about 60 inches in Sambalpur and Balaghat. It is, on the 
whole, remarkably steady, hut it failed almost completely in 1868, and again in 
1899 ; and, although the total amount is usually sufficient, it is seldom satis- 
factorily distributed throughout the season. It is paidiicularly liable to fail or 
be deficient in the all-importgnt months of September and October ; as a rule 
indeed the rainfall dni’ing the latter month is insufficient for the better qualities 
of rice. In 188G, and again in 1895 and 1896, although there was ample 
rain in the earlier months of the year, the rice crop, where unprotected by; 
tanks, suffered severely from a deficient supply in September and October;' 
and in many other years it suffered, though with less severity, from the same - 
cause, ' • ' 






















S26. ' Ulility of ir) igaiion. — Thus it will be gathered that the first and chieJt 
value of irrigation will be to correct irregularities in the distribution of the 
rainfall, and more especially to supplement deficiencies of the bite rain. Opin- 
ion, however, is unanimous that iiTigation, besides being of inestimable value 
in this respect, would largely increase the quantity and quality of the rice crop. 
According to evidence based on crop experiments in Ohhattisgarh, where the 
average yield from an unirrigated field is 850 to 1,000 lbs, of unhusked grain, 
iiTigation increases the yield 75 per cent, in a normal year, and fourfold or 
more in a year of drought. Similarly, in the Wainganga districts, in a normal 
year an irrigated field will yield 1,700 lbs., or 600 lbs. more than one Avhich is 
unirrigated ; and dm’ing the last famine the irrigated fields produced from 
1,000 to 1,200 lbs. per acre, against a 3 'icld of about 150 lbs. from fields Avhich 
Avcrc dependent solely upon the rainfall. Again, iiTigation renders it possible 
to grow the better and transplanted kinds of rice, instead of the inferior and 
broad-oast varieties ; and, another important advantage, a second crop can often 
be raised on irrigated land, when it could not in the absence of irrigation. As 
evidence of the cultivator’s desire to avail himself of the opportunity for 
securing a second crop, we have the fact that in the w'ct year of 1891-95 the 
double-cropped area was nearly If- million acres, against 565,000 acres in 
1896-97 and 16-1,000 acres in 1899-1900. We do not know tlie proportion 
of years in which a second crop cannot be secured witliout irrigation,' but it 
seems probable that, even in an ordinary year, the extension of irrigation 
would lead to a corresponding inorcasc in the double-cropped area. In proof, 
moreover, of the readiness of ihe cultivator to grow the better qualities of rice, 
we have the fact that the opening up of the counti'}'^, and the stimulus given to 
trade, bj- the construction of the Bengal-Nagpur Railway, induced the cultivator 
of Ghhattisgarh to grow* the heavier and later-ripening varieties of rice on the 
higher lands which used to bo devoted almost ontiroly to the lighter and earlier- 
ripening varieties. The heavier rice soils would no doubt only benefit bj' irri- 
gation in occasional dry years ; but the rice crop in the lighter and more sandy 
varieties of soil — the class of soil most common to the rice tracts of the Central 
Provinces —is extremely liable to injury from drought or from an uneven dis- 
tribution of tbe rainfall. 'W'’bcrc iiTigation is available such lands now take 
water in almost all ycais ; and, of all classes of land in the provmoo, theso 
light rice lands stand most in need of further protection by moans of iiTigation 
works. It may be asked, bowerer, why, if irrigation bo so valuable as supposed in 
Chbattisgarh, there is at present so little of it, as compared with the Wainganga 
districts. The question is not vciy easy to answer ; noitlicr the soil, nor the 
rainfall, nor the prcssiu’c of population, appear to account fully for (be differ- , 
cnee of practice. The first most probable reason is tlic obaracter of the popula- 
tion, which in the 'Wainganga districts consists largely of the more energetic 
Tclugn and Marliatta castes, whereas that of Clihattisgarh is made np of a 
peculiar race of Chaniars and aborigines whoso style of ciilthution is remarkably 
slack. The second cause is the minute sub-division and scattered natm-c of , 
the holdings, resulting from the fortunately decaying practice of lakha hhata^ 
according to which all land used to bo redistributed at the end of every year 
among the numerous sliareholdcrs ; thus of couiso removing all incentive to 
improve anj^ particular plot. The evil remains of this practice will take long 
to eradicate ; and in the meantime few' landholders possess, in anj'- one part of 
the village, sufficient land to make it w'ortb tbeir Avliilc to spend considerable 
sums of money on its improvement. 

(to ). — Existing State irrigation works. 

327. Eon-existence of State toorks . — There arc no State irrigation works in 
the Central Provinces — a fact which it is not difficult to explain. In the first 
place, when the province was formed in 1862, it was in a very baclcAvard state 
of development and the question whiob presented itself was rather how to 
inoi’oaso the population and bring waste land into cultivation, than to increase 
the produce of the soil and protect it from the vicissitudes of season. In the next 
place, the need of irrigation for protective purposes was never forced upon the 
notice of Government. Betw'een 1862 and the recent succession of diy years, 
such an occurrence as an almost comploto failure of the rains w'as practically 
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UnknoAvn. Wlieat, cotton and tlie lighter millets, and tlio raht crops, n'liicli 
taken together eomprise considerably more than half the total cropped area, had, 
AA^e have shoAvn, suffered on the Avhole as much if not more from excessive than 
from deficient rainfall. The rice crop had, no douht, suffered in' more than one 
year ; hut the numerous private tanks already in existence provided for that crop 
a fair amount of protection against the ordinary vicissitudes of the seasons, and 
the losses suffered had alAvays been local and partial.' Hoav , secure from any: 
Avidespread calamity the proAonce appeared to he, even to the most mature 
experience, is evident from the Eeport of the Eamine Commission of 1880, in 
Avhich it is stated (Part II, Chapter I, paragraph 12) that “ in the greater part 
of the country the rain has never been knoAAm to fail, and no part of India is 
fi’eer from the apprehension of the calamity of drought than are the Central 
Provinces and Berar.” BotAveen 1880 and 1896 nothing occurred to suggest 
any douht as to the accuracy of - this vicAV. On the contrary, Avitliin that period, 
a long cycle of Avet years caused serious injury to the crops in many parts of the 
province. In these circumstances, and Avith so much to he done in other parts 
of tlie country AAdiere irrigation Avas vital to the Avell-heing of the cultivator,* 
it is scarcely a matter for surprise that Government refrained from doAmting' 
funds to the constmetion of irrigation Avorks AAdiich Avould cci'tainly be very' 
um’emunerative, and the necessity for Avhich Avas regarded as more than, 
doubtful. 

328. Frevious proi^osals for State worlis. — The question of developing the 
irrigation of the province by means of State irrigation Avorks had more than once 
been considered. In 1866, from some prelinAinary investigations Avhich had 
been made, the late Sir Richard Temple Avas induced to take a very sanguine ' 
vieAV as to the possibility of irrigating largo areas in the Nagpur plain by storing ’ 
the Avaters of the Wainganga, and of its affluents, the Bench and Kanban; 
When his proposals Avere examined in detail, it Avas found that the facilities for 
storage had been greatly exaggerated, and that the cost of the Avorks generally 
AA'ould be very much more than he had been led to expect. Tlirce separate 
projects for utilizing the Avators of the Bench and Kanban rivers Avore, hoAA’’- 
cver, prepared, and the plans and estimates Avorked out in detail. After much 
consideration the project finally selected by the Local Administration Ava's that 
knoAvn as the Kanban river scheme. The estimate for this work, amounting to 
over 102 lakhs, Avas submitted in 1871 for the sanction of the Government of 
India. As there Avere serious doubts regarding the returns to be derived from 
the Avork, the Government of India stated that the cost Avas more than they 
Avore then prepared to accept. Colonel Ehudall, then Inspector General of Irri- 
gation, Aisited the sites of the proposed AArnrhs, and a;S the result of liis Ausit 
another set of tlireo projects Avas prepared. ■ One of these, knoAvu as the Eamteb 
project, Avas finally selected and submitted for sauctio'u, at au estimated cost 
of Es. 9,61,068. As it AAms not anticij)ated that the AA'orIc AA’ould return a net 
revenue sufficient to cover the interest charges, the GoA’^ernment of India de- 
clined to sanction the estimate, and suggested the advisability of making a 
commencement AAotli a AAOrk on a still smaller scale., Subsequently, on receipt 
of a note from the Inspector General of Irrigation, showing the wants of the 
various proAdnees in the matters of irrigation and famine protection, the Local 
Administration decided to devote for the present all aAmilable funds to -the 
improvement of communications. In the discussions on the projects the fact 
that the areas to he commanded consisted chiefiy of black cotton soils may haA'’c 
influenced the final decision ; but in the records of the case tliat have been laid 
before us, we can find no reference to. this imxoortant factor. In 1887 the ques- 
tion of developing irrigation Avas reopened and again drop)ped after discussion 
amongst the local officers. The differences in the local conditions from those of 
other parts of India where State irrigation AA^orks had proved successful, and 
the necessity for the exercise of caution in any attempt to develop irrigation in 
black cotton soils, Avere noAV fuUy recognized. 

329. Famine e.i^penditnre on works of 'irrigation. — Thus the amount of 
Es. 48,36,000, AA’hich aa'os spent during the two recent famines on the construc- 
tion and repairs of" tanks and Avells, represents practically all the expenditure 
"vyhich- has been incurred hy the State ' in connection Avith irrigation Avorks in ; 
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the Central Provinces, .During the last famine, eleven new large tanks were , 
partially coustmeted hy the Public Works Department at a cost of 5 laklis ; 
and in both famines new small tanks were made, and old private tanks repaired, 
at a cost of over 43 lakhs. This latter expenditure has, it is stated, led to a 
considerable increase in the area annually irrigated by the tanlcs. In Chhattisgarh 
the new small tanks are recorded as Government tanks, but it is proposed to 
hand them over to the malgu^ars under ccitain conditions with regard to their , 
maintenance and repair ; in fact this has already been done in many cases. 
In the rest of the province no condition has been made, but the malguzars have 
been given to understand that the tanks are to irrigate the tenants’ lands as • 
weU as their own. I'here may be an increase in the rent of the lands protected 
by these works, amounting to about eight annas per acre in Chhattisgarh, ; and 
one iTipce elsewhere ; but Government will receive no sharo of the increase until- 
the expiry of the settlement wliich was in force when the tank was made. , 

{in).~Sco]pe fon' farther extensions of State irrigation worhs. . , 

330. General jjrbiciples determining field of ojyerations. — In discussing the 

utility of‘ irrigation in the Central Proviuciis, wo have indicated generally the 
classes of lands which may reasonably be considered to stand in need of protec- 
tion by means of irrigation works. Pi om this categoiy we have excluded those 
lands which, owing to the nature of the soil or to the classes of crops grown 
upon them, would rarely require irrigation. There are, doubtless, certain tracts 
in which the introduction of irrigation would effect a change in agricultural 
practice and lead to the substitution of irrigated for unirrigated crops. Lands 
are not invariably devoted to the class of crop best suited to the soil. Difficulties 
in procuring water, the absence of a neighbouring market and of the means of. 
communication \vith more distant commercial centres, and social or local custom, 
are factors \vhicli cannot be ignored. Wc have already indicated instances in 
which one or more of these conditions appear to have had a determining 
influence : thus black soils, eminently suitable for wheat, arc often devoted to 
rice in Chhattisgarh, while rice is neglected for hill millets in many parts of the 
plateau districts ; and cotton and Jnar are sometimes grown on lands wliich 
would perhaps be more suitable for wheat or rice if a supply of water w^ere 
available. But, considering the question in its broad aspect, we have no doubt 
that throughout the province each class of land is, as a general rule, devoted to 
the crop most suited to it. Thus the trap -coimtry, with its light rainfall and 
well-drained black soil, is best devoted to cotton and the heavy soils of 

the Nerbudda valley are best suited to wheat ; and the light yellow and red soils 
of the Wainganga districts and Chhattisgarh must alw^ays look to rice as their 
principal product. There may be other exceptions similar to those which we 
have noted ; but in considering the field wffiich exists for the construction of 
State irrigation works in this pronnee, wc are reluctant to recommend the 
construction of expensive worUs in any tract w'hcre its utility cannot be justi- 
fied by existing agricultural practice in that tract, or in a tract with fairly similar, 
conditions as regards soil, subsoil, and rainfall. Even then in many cases, before, 
irrigation can be developed, local x'Jrcjudiccs will have to be overcome, and the 
cultivator taught how to grow and how to irrigate new classes of crops. But 
though the process may bo a slow one, and involve expenditure which ^vill yield 
no return for some years to come, we believe that in the end it will result in 
benefit both to the State and to the cultivator ; provided — and tliis is an impor- 
tant proviso— the area in wbich the change is made be limited to that for which 
the available supply of water is sufficient to afford real and substantial pro- 
tection. A. change from dry to wut cultivation docs not always involve an 
increase of protection. It would, for instance, be foolish from a protective 
point of view, to substitute, over any considemble area, a rice crop that would 
be liable to fail in a year of even partial failure of the rains, for a crop of cotton 
or millet which would only succumb in an occasional year of exceptional 
drought. 

331. Limits of scojoe of operations. — "Working, then, on this general principle, 
and deferring for the moment the question of supply, the most promising field for 
tlie extension of irrigation by Government w'orks, maybe said to comprise the riec, 



tracts of tlic Wainganga and Olibattisgarli districts, of Seoni and Nagpur, and of 
tlic Vindliyan and plateau districts ; a narrow strip at the foot of the Satpuras 
running tlirongh the districts of Jubhiilpore, Narsinghpur, and Hoshangabad ; 
and the better drained and higher lying wheat lands which are found chiefly 
in the northern and western districts. The light uplands of the Vindhyan and 
Satpui'a districts, the deep alluvial and friable soils of theNerbudda valley, and 
the true black cotton soils of the westom districts, must be regarded as affording 
the least promising field of 02ierations. In the valleys of the Satpura and 
Tindhyan ranges, there are, however, some comparatively level tracts ' of light 
soil suitable for rice, where facilities for irrigation might be afforded. 

332. Fossible Jielcl for extension of garden jprofZwe.— There is of course 
in all districts a possible field for the extension of gardei; crops. Vegetables and' 
other produce grown for local consumjition do not from their nature admit 
of any largo extension ; but spices, fruits, and other products which are capable 
of export, might, we iliink, be cultivated more extensively. Thus in the year 
1900, chillies, to the value of over 5 lakhs, wore imported into the province ; 
and thero is no reason a]iparcnt why they should not have been gro^vn locally. 
Tlic recent history of sugar-cane does not hold out much hope for the extension 
of that crop. The area has steadily fallen during the past eleven years from 
45,000 to 15,000 acres. Various causes have been assigned for this notable 
decrease, among which are the failure of the water-supply during the recent 
succession of diy years, and the extension of railways leading to the import 
of refined sugar from Bombay, and of cheap coarse sugar from Northern India, 
where the conditions for its production are more favourable. A distinct decrease 
appeal’s to have sot in before the series of dry years had commenced ; but imder 
the influence of recent legislation and of a more assured supply of water, the 
prospects of the crop may possibly revive. Cano up to the present has been 
almost w'hoUy cultivated from 'wolls. It is quite possible that, wdierevcr 
peremiial canal irrigation can be given, the area under cane will largely increase. 

333. Having thus roughly indicated the possible field for the general 
development of irrigation, wc have now to consider the sources from which 
supplies of water arc lil;ely to be available in suffleient volumes for State irri- 
gation works, and the geum-al results of the investigations for utilizing those 
supplies, which w'ore in progress at the time of our visit to the province. 

334. Utilization of rivers.— 01 large rivers there are three which might be 
depended upon to afford a fair supply to tracts in need of iriigation — the 
Nerbudda, the IMahaiiadi, and the Wain^an^a. Neither systematic gauge 
readings of these rivers nor records of them discharges have been maintained ; 
but all three arc said to carry largo volumes throughout the period for which , 
lice would require water. Observations which ivere made at our request 
shoAVed a flow of 219 cusccs in the Nerbudda rh^cr on the 11th March 1902, 
although there had been no rain over the catchment since the preceding Septem- 
ber. A second ohseiwation made on the 21st October of the same year gave a , 
discharge of 1,538 cusecs. Any useful canal taken out from this liver would 
have to run roughly piarallel to the line of railway, and close to the foot of the 
Satpui’a range so as to command the strip of light soil lying between the hills 
and the deep alluvial soil of the river valley. It would follow a very broken ■ 
alignment, crossed in many places by drainage from the hills. The local ofideers 
are not hopeful as to the possibility of utilizing this su^iply, and the question has 
not been im^estigated ; but w'c think that at least a preliminary sm’vey should 
be made, and a rough estimate prepared of the probable cost of carrying a canal 
along the alignment suggested.' In all probability the difficulties will bo no 
greater than those which have been successfully oimroome in the case of the 
Bun canals in the United Provinces, though no doubt the works will be on 
a larger scale. In tbe absence of survey's Ave cannot form a definite opinion; 
but it seems to us quite possible that in spite of the difficulties connected with 
its construction, a canal may be found to afl’ord cheaper protection to the lighter 
soils of the Nerbudda Amlley, than the alternative which has been proposed, of a 
series of reservoirs on the small streams which issue from the Satpura hills. 
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336. The M^hanadi is reported to carry in a normal year from 600 to 1,000 
cnsGcs thronghont Octoher, and from 100 to 160 cnsecs throughout the o'ciH 
season, hut in 1899 the supply in Octoher was only one-third of the normal. 
The Wainganga cames a large volume tluoughout the rains, and an ohservation 
of its flow at a point in the Chanda district showed a discharge of 530 cusecs 
on the 5th I’ehruary 1902. Many of the larger tributaries of both rivers are 
said to carry ordinarily considerable volumes from the commencement of the 
rains until the end of October ; but in 1899 all save the largest had dried up 
completely by the end of jS’ov ember, and the supply during September and 
October Avas not more than one-fourth of the normal. Here also, however, there 
, have been no detailed obseiwations of the flow. 1 hree projects are under 
preparation for small canals from the Mahanadi and its tributaries, to irrigate 
rice in the Chhattisgarh districts ; but the attention of the officers employed 
upon the investigations has hitherto been devoted mainly to projects for tanks, 
which, in addition to being more suitable for inclusion in the famine pro- 
grammes, are Jio doubt the form of in*igatio7i rroi'k upon which the rice 
districts must chiefly rely for their protection. 

336. The general conformation of the country may not lend itself to the 
constiTiction of large canals, or to the conveyance of even small supplies to any 
considerable distance from the nver bank ; still from experience elsewhere, and 
from the results attained on the few small channels which Avere constructed 
in the Eaipm district during the recent famine, there is every reason to 
believe that small canals taking off from streams and rivers will afford a mrAch 
cheaper form of protection, for such areas as they can be made to command, 
than any other form of irrigation works. Mr. Jilenkinsop, Pamine and Settle- 
ment Officer in Eaipur, has stated that many of the works constructed during the 
famine uTigated areas out of aU proportion to tlic expenditure incurred. Three 
smaE works mentioned by him, costing only Es, 10, 000, have irrigated 1,300 
acres in a year. Moreover, from the fcAV projects which have been laid before 
us for smaE canals from the Mahanadi, it would appear that the cost per acre 
j)rotected A\ iE he less than one-thhd that of works depending entirely upon 
storage. "We tliiok therefore that works of this class should be the first to. 
receive attention, storage works being provided for them hereafter when 
found necessary. The vaEeys^ of the mam rivers, and of aE their principal 
tributaries, should be systeinaticaEy inspected by a specially qualified officer, 
who should note the tracts in which the available supply might be most 
profitably utilized ; select sites for connected storage worlds, where these are 
likely to be required; have the necessary lines of levels taken ; and, generaUy, 
coEect all the information required for the rough or preliminary projects 
which he shoiEd then prepare. Where the conditions apjicar to be excep- 
tionaEy favourable, a detailed project might be prepared at once and sub- 
mitted for sanction, 

337. Ohservaiions of discharges ami rainfall . — Before any work is put 
in hand, it would no doubt be advantageous to have observations made for some 
years, of the flow in the river, more especially of the minimum discharges 
during the cultivating seasons, and to have gauge readings recorded daily 
throughout the period of flow. Measures should now bo taken to have these 
observations recorded ; but we do not consider it necessary to postpone con- 
struction until the records for a number of year’s arc available. The records of 
dry years Avould be most valuable, but it may be many years before another 
vei’y dry year is experienced. Eor the present the designers of the works must 
be content with such observations as are available, and rrith the data afforded 
by the records of rainfaE, special regard being paid to those of di-y years. 
Observations should also be made of the flow at the sites of aE existing and 
proposed large storage works, and of the rainfaE over the catchments ; and 
for these it will be necessary to increase considerably the present number 
of stations for recording rainfall, at least in those districts in which any extensive 
construction of tanks is contemplated. 

338. ' Existing tanics , — The area which it wiE be possible to qrrotect by the 
ffirect utiEzation of the :piver suppEes, AviE {^t best comprise only a small 
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proportion of tlie total area for n'liicli protection is required ; and for the 
extensive areas that eannot be commanded in this way, reliance will have to 
he placed on a system of storage tanks. Laying aside for the- present all 
questions of the subsequent demand for water and of the probable financial 
results, the conditions, especially in the rice districts, arc exceptionally 
favourable for the construction of these works. The general configuration of 
the surface lends itself to the storage of water ; and the rainfah is, as wo 
have shown, nsuaUy abundant, and but little liable lo severe fluctuation in 
total annual amount. In tbe Waingauga district^, where 44i per cent, of the rice 
area is irrigated, these advantages have ah'cady been largely utilized. In 
Clihattisgarli the work of storage has not proceeded so far, but, as already stated, 
9 per cent, of tlie rice area depends on tank irrigation, direct or by percolation. 
Tbe tanks, being private works, will be referred to in detail later on, but as 
their existence will have, in many cases, an imx:)oiiant influence on the design 
and working of any Government fanks that may hereafter be constructed, 
it is necessary to make a brief reference to them here. They are generally 
small tallies indgating on an average, accorduig to the.slatistics supiiBed to 
us, 10 to 15 acres each. But this average lias been obtained by including a large 
number of mere ponds,- and the embanked tanks arc, as a nile, much larger than 
this average would seem to imply, many of them protecting some hundreds of 
acres each. Their function islo store the rainfall and protect the rice crop from 
failure when the rain ceases prematui-el}', or when its fall is badly distiibuted. 
But, being small and shallow, they arc liable to fail in very dry years ; and, even 
in years when the rains fail only partially, many fields which are returned 
as irrigated receive a very insufficient supply of water. IN' evcrtlielcss, these 
tanks were of great protective value diu'ing the famine of 1896-97, when the 
early rains were copious hut the later rains failed. The use of wells to 
supplement the tanks’ supply is uuknonm, except in the Sambalpur district 
where they are used to a very small extent. 

339. Necessity for large storage works . — Bor the full protection of the 
rice districts it will be necessary not only to provide tanks in greater numbers, 
but also to ensure them a supply of water in the driest year. To arrive at 
anything approaching tliis latter condition, muchlargor tanks than those hitherto 
made will be required, and in nearly all cases it wiU be necessary for the 
State to undertake their construction. The only largo tanks at present in 
existence were made many years ago by the farmci’s of the land i-evenue, who 
had a free hand and were not hampered by the rights of their neighbours or 
tenants. 

340. Provision against a year of drought . — Even the largest tank unless 
river-fed null, however, he dependent on the local rainfall ; and in most parts 
of India all purely rain-fed tanlis, however large, arc liable to failure in a dry 
year. But iu this respect the conditions in the Central Provinces are excep- 
tionally favourable, more so perhaps than iu any other ti-acf outside the limited 
areas of really assiu’cd rainfall. The rainfall is usually abundant, and in most 
years only one or two waterings are required for the autumn crop ; there is 
no winter crop of rice; and the moisture remaining in tbe soil after tbe 
autumn rice has been harvested is sufficient to bring to maturity the second 
crop of rahi, which is usually sown only on low-lying lands. Moreover, it 
has to he remembered that famine in the Central Provinces may result not 
merely from very short rains, as in 1899-1900, but from an abundant, or even 
excessive, rainfall which ceases prematurely, as in 1896-97. In such a year 
as this all tanks will be full to repletion, and will be of the utmost vedue 
in saving the cultivation supplied from them. Such droughts as 1899-1900 are 
not likely to occur more than once or twice in the century. Nevertheless in 
the projects which have been prepared for new storage works, the object of 
affording protection throughout a period of drought as prolonged and severe 
as any on record, has been steadily kept in view. T^ethcr that object is 
likely to be fuUy attained is a question .wbicb, as tbe conditions are peculiar, 
can only be settled satisfactorily by actual trial. The estimates of the Engi- 
neers as to the area that each work will protect have, ho wev6ri been framed 
with caution, after a careful examination of the records of rainfall for thcipa^t 
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The tanksj \rc may note, are designed generally to hold 26 per cent, moi’e 
than the’ estimated i-un-off in a year of average rainfall. Tliis probably allows 
as large a margin as can reasonably be afforded. 

34il. In the detailed projects -which have been laid before ns the area 
proposed to be imgated in an oi-dinary year is generally biit little in excess of 
tliat for which, according to the calculations, -enter would be available in a 
year of draught. This arrangement has been the subject of a good deal of 
discussion. The objectioir has been raised that it will not admit of the water 
being used to the best advantage in years of sufficient but badly distributed 
rainfall, such as occm so frequently in the Coi 2 tral Provinces. • This is no 
doubt tile case ; but, on the olher hand, it is contended that no one can foretell 
at any moment how the rest of a season -null tui-n out, and that it is necessary 
to limit the area Avatered at any time to that which could be matured by the 
volume of water available in the tank in the event of a subsequent failure of the 
rains. It vill undoiilitedly he necessaiy sooner or later to fix some limit to the 
area entitled to Avater from any AA'ork ; and aa-c have no objection to urge to 
the pro-nisional limits on which the estimates are based. But we think that they 
should be regarded as pro-dsional only, and he subject to modification here- 
after as expcrieiicc is gained of the real urigating capacity of the works, and of 
the best methods of management. 

Projects for storage works, their cost and scope. — At the time of om’ 
visit nearly 200 projects -were in various stages of preparation, for storage 
works in the rice-groAving districts; the capacities of the AA'orks varying in 
size from a small tank to hold under 10 million culiic feet and irrigate 70 acres, 
to the large Baratek reservoir designed to contain ‘1,5 61 million cubic feet and 
protect over 50,000 acres. Their aA'orage capacity is about 300 million cubic 
feet. Per 42 of the projects the plans and estiinates had been worked out in full 
detail, AAhilc the remainder had been inA'estigated in sufficient detail to give 
an approximate idea of their protectiA'e capacity and cost. Many of titese 
projects are in their present form too expensive in relation to the area to be 
protected, to justify their construction as ordinary works ; but in the event 
of a famine -they Avonld provide an excellent programme of works for the 
employment of relief labour. Taking aU. the projects which have been brought 
forward, as a AAdiole, it is estimated that they AAranld protect 460, OUO acres of 
rice at a cost of about 3 crores of rupees, or at the rate of about Bs. 67 per 
acre. I’liis exceptionally Ioav rate for storage works is only rendered at all 
possible by unusually favourable conditions of rainfall, and by the small 
number of AA'atorings likely to be required. At present, out of 5,000,000 acres 
under rice, about 560,000 acres arc returned as irrigated in ordinary years, and 
about half that area in years of seA-cre drougl-t. 'I he construction of the 
proposed works Avould iAicrcase thoarea iri’igated in an ordinary year to 1,000,000 
acres, or to 20 per cent, of the aaBoIc rice area ; and, if the calculations are 
coiTccfc on AA'hich the areas that can he fully jirofected aro based, the area 
irrigated in a year of drought aa'ouM be increased to 686,000 acres, of which 
400,000 acres wbtdd he irrigated by the new Avorks. 

343. Further scope for 2^^'ojects. — This programme is far from being ex- 
haustive. Many tracts have not yet been examined, and it is said that in all 
the rioc*groAving districts tbero is a large field for the extension of tank irriga- 
tion outside the scope of tbo projects whicli haAra so far bee 2 i examined. There 
are no doubt some places Avhere storage works AAoidd iuA'olve the permanent 
submergence of large areas of valuable loAA'--lying lands AAdiich seldom fail to 
produce a crop. Pi’om a protective point of view the benefit to be derived from 
the work in such cases may sometimes fail to cotmter-balance the damage done. 
Butj speaking generally, the only limit to the perceiitage of rice cultivation that 
can he protected in a year of drought avouIcI appear to he that imposed by 
considerations of cost. 

34d'. Water-rate likely to he realized. — The works themselves, compared 
Avith similar AVorks in other provinces, will not be costly to construct, but they 
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can scarcely be given to the province as a free gift, and their maintenance will 
entail a large annnal expenditure Tlicrc is no doubt as to the utility of the 
works, nor as to their comparative cheapness of construction, even though it may 
not be found possible in practice to work to such a low rate per acre as the estir 
mates indicate. The only question is, will the people be willing to pay a fair 
amount for the use. of the water, so that its provision may not throw an unreason- 
able burden on the shoulders of the general tax-payer of the country ? On this 
question we have heard various opinions ; but the evidence of IVIr, Sly, and of other 
competent witnesses, points to the conclusion that the people may be -willing, 
eventually, to pay for effective protection an annual rate averaging Us. 2 per 
acre on the whole area protected. This is the rato upon which the estimates of 
the financial returns of the projects have been based, although it is admitted that 
such a rate cannot be realized for some years to como, except perhaps in the 
Wainganga districts wlierc the value of irrigation is already fully appreciated. - 

345. Water rates similar to the occupiers’ or owners’ rates wliich are leviable 
under the Northern India Caual and Drainage Act (VIII of 1873j would not be 
suitable, except as a purely provisional arrangement, for the works wliich we 
now propose, as these rates can ho le\aed only on tho arcas actually irrigated. 
On these wmrks, however, it may he anticipated that tho cultivators will in 
favourable years abstain from taking water at all. In the case of a number of 
existing private tanks tlicrc arc many seasons in wliicb water is not drawn off, 
but is carefully husbanded for use in tlic next season or pcnotl of severe drought. 
Tlie practice is one to he encouraged ; but it is incompatible with a permanent 
system of u’atcr rales which would only ho paid in years of active demand. The 
most suitable form of irrigation rovomre would be atforded by an enhancement 
of the land revenue assessment over the wliolo area protected by the works, 
iiTespectivo of the area actually irrigated in particular seasons. This enhance- 
ment would follow, or be based on, the increase in rents of the protected lands, 
which may be exi)Gcted .as a result of tbo construction of the works. Such en- 
hancement, liowevcr, can only be made at settlement, and after some experience 
lias been gained of the value of tbo-watei* advantages alToi'dcd by the works and 
tlieir effect in raising rents. In tlic meanwhile some revenue may be realized 
by imposing an occupiers’ or an owners’ rate under the Northern India Canal 
and Drainage Act, wliich applies to the Central Proidnccs ; although such a rate 
can only be char'icd for any particular crop on tlio lands actually taking water. 
In the Wainganga districts a reasonably high rato might probably be charged as 
soon as water has been made available. But elsewhere tbcpeoide will certainly 
require some education in the value of irrigation before they can be induced to 
pay even a low water rate ; and we think that it will bo advisable in such cases to 
give the water free of charge for two or three yeai-s, subsequently levying a 
smsll occupier’s rate on the area actually irrigated. Jiventually, when the irri- 
gating capacit.y of the worlc and the value of the protection afforded have been 
tested by experience, it may bo advisable to allow the land-owners to compoimd 
for this rate by an annual payment, to be made for a convenient number of 
years or imtil the next settlement ; but it is doubtful if tho full value of the 
water will ever be realized until the first or second revision of settlement follow- 
ing the completion of -works. Water rates would of course always be charged 
when water is supplied to lands outside the protected area. A scale of charges 
may also be required for filling private tanks. 

346. Su^tply to existing private tonics . — In certain cases it may be possible, 
in years of scanty rainfall, to supply private tanks with water from Govemmon-t 
works, if the owners agree to pay a suitable annual coiitriburion. In fact, in 
some cases, where a considerable portion of tbo area commanded is already 
irrigated from small private tanks, this must be the chief function of any Gov- 
ernment work ; and whenever the Government tank px'events water reacliing 
tanks lower down in the catchment area, the supply to such tanks may have to 
he given gratis. 

347. Hxperimental toorks recommended . — It is necessary to insist on the fact 
that, although a considerable extension of tank irrigation is practicable in many 
parts of the Central Provinces at a comparatively moderate cost, the great 
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obstacle is the UDivilliDgaess or inability of the people to pay for insurance or 
protection against famine. The laud revenue rate of assessment is so low that 
even a moderate water rate must seem high in proportion, and the cultivator 
may be expected to try to do without water altogether, except in years of extreme 
di'ought ; and these fortunately are of such infrequent occurroucc that the 
irrigation revenue must at lii-st be very precarious. Even when, in course of 
time, the advantages of protection are fully recounized and paid for, it is doubt- 
ful whether the net revenue derived from the works will yield a return of much 
more than 1 per cent, of their capital cost; because protection itself is so seldom 
needed. The justification for any expenditure that may be proposed wiU not 
bo found in any prospect that it will prove remunerative, but in the fact that it 
will afford material protection against tbo cost and misery of famine. We do 
not tliink that the net cost of this protection will bo unreasonably high if the 
present estimates of the areas to be protected by the works, and of the returns to 
be derived from them, arc fairly correct. Their correctni’ss, iTowever, can only 
be determined by actuixl experience ; and in order that tliis may be obtained 
uith as little delay as possible, on the completion of our inquiries in the Central 
Provinces, we addressed the Government of India recommending that immediate 
steps should bo taken to ensure the early completion of certain works, some of 
which had been partly constructed as relief works during the recent famine, so 
that experience might be acquired on a sufiicicntly largo scale in both the 
transplanted and broad-cast rico districts. Wo have beard with satisfaction that 
estimates for six of these works, aggregating over 18w lakhs, have since been sanc- 
tioned, and that lundshavc been provided for their execution. But we strongly 
recommend that more Avorks he put in hand as these approach completion. In 
addition to the questions of the extent of area that can ho protected by each work, 
and of the Avator rates which the cultivators AvillbeAviUing to pay, there aremauy 
other important matters comiected with the design and management of the Avorks, 
and Anth the distribution and control of the Avator, Avhich can only he settled by 
actual trial. One of these has already been referred to in paragraph 34i). It is 
impossible to reason from thcanalogy of similar experience clseAvliere ; in no other 
province are the conditions at all similar. These experiments should he carried 
out boldly, continuously, and systematically, on an oxtenshm scale in different 
districts and under varying conditions, even although it is certain that the ex- 
penditure Avill not he remunerati\'o. Lfntii they have been made, it can never bo 
said nith confidence either that adequate protection of these tracts at any 
reasonable cost is impracticable, or, on the other liaud, that Government would 
be justified in embarking on any more extensive programme of tank constiuction 
in the Central Provinces. It is difficult to proi)oso a limit to tcntatiA'’e expenditure 
of this kind ; but we think that no final conclusion on the value of such works in 
such a covmtry can be arrived at until at least fifty lakhs have been devoted to 
their construction. 

34.8, Wheat tracts . — The experiments should not he confined to the rice 
districts for Avhich most of the projects have so far been prepared. There are 
possible projects for tanks in the northern districts Avhich, if constructed, Avould 
cither iiTigate existing rice or enable rice to be cultivated ; and both iu the 
northern and western distiicts there are possible tanks to h-rigate Avheat on the 
lighter varieties of wheat land. Experiments in these tracts Avill be useful as 
showing to Avhat extent the construction of Government Avorks avouM be justi- 
fied ; they may at the same time afford an object lesson as to the advantages to 
be derived from such improvements, and encourage the more enterprising land- 
owners to carry out similar works at tlioir own expense. There is probably 
some scope for the construction of tanks - outside of the IVaingauga and Chhat- 
tisgarh districts ; hut no individiial will he willing to lay out capital on such 
works until he has some means of judging of their utility. The risk of making 
the experiment is, Ave think, one Avliieh the State should incur. 

349. The Lachera tanJe . — There s one existing storage Avork in the Nimar 
district from which it may be possible to gain some experience as to the A^alue 
of such works in the Avheat-groAving tracts. The Lachera tank is an old AA'ork 
which Avas repaired in 1846 by famine labour, and subsequently banded over 
to the District Board. The AVork has been alloAvcd to fall into disrepair during 
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a series of wet yearsj and vre understand tliat tlie liigli rates charged for water 
have disconi’aged its use for irrigation. The tank is situated in a tract of which 
the soil resembles that of the Nerhudda valley, so that it is perhaps not very 
favom’ahly situated for, experimental purposes. But we learn that since our visit 
to the province the tank has been taken over and repaired by Government, that 
120 acres are being irrigated, and that the people are paying water rates of 
Es. 4 for wheat lands and Es. 6 for sugar-cane, in addition to the rent which they 
pay to the landlord. 

350. The Harntek projeet. — Of the schemes which have been laid before 
us, the most important is that for the utilization of the water of the Pench and 
Kanhan rivers and the construction of a large reservoir on the Pench river, 
opposite the town of Ilamtek, In paragraph 328 we have already referred to 
the various projects which were prepared many years ago in connection ivith 
this scheme ; and" we have sliown how the fii'sfc '^ambitious proposals gradually 
dwindled down to tlie smaE Eamtek project Enthusiasts for irrigation have 
sometimes referred in sanguine terms to the great potentialities of these aban- 
doned schemes ; hut the distrust with which they have been regarded in the past 
appears to be stiE entertained by those jvho are most competent to give an 
opinion. We have been struck by the fact that the local authorities, keen as they 
are, after the expeiience of the last few years, on the extension of irrigation in 
other tracts, are doubtful as to the advisabEity of carrying out the Eamtek 
project, winch in its present foim is estimated to cost not more than about 12 
lakhs, and to protect some 32,000 acres, one-hah of which is under rice culti- 
vation. They admit that in addition to the rice land there is a considerable area 
under garden ciEtivatiou, that much of the black soE which is commanded is 
probably more suited for rice than for wheat, and that some of the vElages did 
suffer a good deal during the famine. But they think that it is of far greater 
importance, as a matter of protection against famine, to construct storage works 
within the rice-growing districts, than to extend irrigation to a tract which, as a 
whole, was not severely distressed in the late famine, while doubts are stiE entei*- 
tained as to whether w^ater wdE be taken outside the rice area. We do not 
desire to recommend the construction of this work hi preference to others, which, 
in the opinion of the revenue and local authorities, are more mgently needed 
for purposes of protection, hut w'e hope nevertheless that it may be possible to 
take it up at no distant date. In spite of the doubts as to the suitahEity of the 
black cotton soil for irrigation, the project apjjears to us to involve less financial 
risk, in proportion to its cost, than any other that has been laid before us ; and it 
would, E earned out, afford important and probably conclusive evidence as to the 
value of irrigation in certain varieties of black soE. It may he added that, E its 
execution should be justified either as a productive or jn’otective work, it may 
be possible to proceed with some confidence with the larger and more important 
Bench scheme, of which the Eamtek project is but a part, but which it is im- 
possible to recommend untE experience has been gained, on a smaEer but conclu- 
sive scale, as to the value of irrigation in this portion of the Eagpnr plain. 

361. Completion of the projects. — The question whether the projects should , 
be actuaEy carried out as ordinary public woiks or reserved for famine labom*, 
can only be determined with reference to the results of the experimental works 
which we have recommended. But there can be no doubt as to the advisabEity 
of completing the investigations now in hand, to the extent necessary to provide 
a suitable programme of relief wmrks for each district •, and for this purpose it 
mil he necessary to retain for some time the special estahEshment employed on 
the preparation of projects. 

Xiv). — Trivate irrigation loorks. 

362. Types of works, — The private works upon which, as we have shown, 
the Central Provinces are now entirely dependent for irrigation, consist of 
tanks, river channels, AveEs, and field embankments. 

Tanks. - 

353. Number and description of tanks. — The annual statistics do not shoAV 
the total number of tanks in a district ; but only the actual number used for 
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irrigation in each year. Taking the maximum niimher returned for each dis- 
trict during the j)ast eleven years as representing approximately the total 
number of tanlcs in the district, there are in aU about 47,600 tanks in the 
British districts of the province. Of these, 23,500 are to be found in the 
'Wainganga districts, including portions of Sconi and Nagpur, and 18,600 in 
Chhattisgarh. The remaining 500 lie for the most paa-t in Damoh and Saugor. 
Of the Wainganga tanks over one-haK are in the single district of Bhandara ; and 
of those in Chhattisgarh, one-half are in Sambalpur. Even in a favomable year 
the tanks of the Wainganga tract inigate on an average under 20 acres each, 
and those of Chhattisgarh only about 10 acres. Thus they are generally very 
small in size, and, as they are in nearly all cases, dependent on the stuTace 
drainage from their catchments, their supjdies fail in years of scanty rainfall. 
In a favourable year they irrigate upwards of 660,000 acres; but in 
1899 all failed except some of the largest, and the area fell to 176,000 acres 
of which a large proportion recoiled only a very insufficient supply. Generally 
the arrangements for disposing of flood waters are deficient, and the banks are 
often too Aveak to stand a high flood. 'I'hus, in 1896-97, heavy rain in the 
earlier part of the year breached many of the tanks, and tlie result was a great 
loss of water which would have been invaluable Avhentho later rains failed. 

354. In the Wainganga distiicts some of the larger tanks are jjrovided 
Avith masonry sluices for regulating the distribution of the water, hut more 
frequently the water is let into the field by cutting the bank in one or more 
places. In Chhattisgarh, where the tanks appear to have been made primarily 
for domestic purposes, only a few have masonry sluices, and the- bank Is-seldom 
cut before September. In years of good rainfall, and even of ordinary rainfall 
if thc-tank is in black soil, it is not cut at all ; and in all years the rice crop is 
said to derhn its chief benefit from the Avater which 2Dercolates through the 
porous cmhankincut. In the case of some of the larger tanks as much as 400 
or 600 acres are benefited in this way. 

355. Repairs and improvement of tanks . — Theoretically the ovmer of the 
tank is hound to keep it in a state of repair. As a rule he does so if he himself 
cultivates land under the tank, is on good terms with his tenants, and has the 
necessary means. But many of the tanks are in a bad state, particularly where 
the onner is not a man of means, or is a non-resident possessing a number of 
other Aullagcs. In the latter case he will often prevent his tenants from 
carrying out the repairs, lest by doing so they might acquire some right in the 
tank. The clause in the village record of rights which requires the owner to 
keep the tank in a state of repair, is seldom if ever enforced. This is, no doubt, 
mainly due to the fact that, until recently, the defective condition of the tanks 
has not led to much inconAnnience. Now, when the necessity for some action 
in the matter is felt and recognized, but little can be done ; for, owing to neglect 
in the past, many of the taiiks avouM cost much more to rejAair than the owners 
can afl'ord, and more than could be recovered by any fines which, under existing 
rules, may be recoverable on account of past neglect. We were informed that 
such fines if recovered could not, under the rules as they stand, be applied to the 
repair of the tanks. To fine the owners for their neglect, in such circumstances, 
would only have the effect of rendering them still less able to incur the 
necessary outlay. 

366. Again, if the most is to be made of the tanks, and if they are to be 
made of any real jirotectivo Amlue, many of them Avill require more than ordi- 
nary repah’s. They must be improved and provided Avith proper outlets and 
escapes. Eor this the present rules make no in’ovision ; and even if they did, the 
owner Avould often not he equal to the task, or could not afford it. If in the 
future any substantial progress is to be made in improving the tanks, we have 
no doubt that Government Avill haA'e to render assistanee, and to contribute 
liberally in many oases towards the works which are now required. Arguments 
are scarcely needed to justify their doing so. The State derives revenue from the 
lands protected by the tanks .and, in our opinion, lies mider something like a moral 
obligation to contribute something towards their repair. The contribution might 
,take the shape of a grant-in-aid or of a loan on liberal terms. Tn cases of 
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improvement Government will eventually receive at least half of any increase 
in the rental of the land, and might not unreasonably assist in the improvement 
of the tanks by contributing half the total cost. In such cases the improvement 
would, of course, not be exempt fi'om enhancement. If the owner wished to 
bear the whole cost of the improvement, so as to secure exemption for the in- 
creased area of irrigation, Government might allow him free of charge, in con- 
sideration of the extra protection afforded, such professional aid as might be 
required. Once a tanlc' has been placed in efficient repair by means of Gov- 
ernment aid, the obligation of the landlord for future repairs should be strictly 
enforced. 

367. This loads us to the question of the agency by which the tanks are 
to be inspected and improved. It is needless to say that for any inspection to 
be efficient it must be systematic ; and that something more is required than 
the occasional and ha})hazard visit of a revenue officer. The inspecting officer 
must be able to take up the tanks in regular rotation ; and he must have such 
qualifications as will enable him to state clearly Avhat works are required 
when a tank is found in disrepair, and to estimate roughly the amount of 
expenditure involved. A small staff of Inspectors should, we think, be employed 
specially for the inspection of tanks. - They need not be -very highly trained or 
highly paid. An Upper Snbordinatc of the Public "Works Department should 
possess all the qualifications required for the work. Whotlier he should work 
directly under the Deputy Commissioner of the district, or be attached to the 
Public Works Dcpaiiment, is a detail Avhich may he left to the local authorities 
to decide ; hut no doubt, in all important cases, the Collector will require advice 
either from the District or Divisional Engineer, or from a special LTigation Officer. 
For the improvement of the tanks, higher professional skill wiU be required 
to prepare the designs and to exercise general supeiwision over the works. 
This will have to he supplied by the Public Worlcs Department ; and for the 
present at least, the Avork should he carried out under the general direction of 
the Engineer employed on the preparation of projects for Government tanks. 
No time should he lost in completing the tiecessaiy siUTeys so as to have them 
ready in advance, and allow of the Avovks being taken up in rotation, Avith 
the help of taJcaoi or grauts-iii-aid, in ordinary seasons or in times of famine. 

358. The general insufficiency of the protection afforded by these small 
private tanks in a dry year, may he considered a gi'ound for objecting to the 
expenditure of State funds in connection Arith their repair or improvement. 
N 0 doubt most of tliem will still be bablo, altbougb in a less degree, to fail in 
a year of severe drought like that of 1899, but tbeir protective value in a 
year like 189G, which is of more frequent occurrence, will be very greatly 
enhanced. And where, as we trust aaIU. often he the case, their supplies can he 
supplemented from storage in largo Government tanks, there AVill no longer 
be the same likelihood of failure in a dry year. In such cases it is essential 
that the tanks should first bo put into good repair, and be proridod with proper 
arrangements for controlling and distributing the water. But, iiTespectivo 
of any extra supply that the small tanks may obtain from Goveniment works, 
we think that money spent on tliom by the State, in the way Ave propose, is 
likely to yield in the aggregate as good, if not better, protective results than 
an equal sum spent on the construction of new works. We cannot hut regard 
Avith apprehension the consequences of the continued neglect and deterioration 
of these useful Avorks, and the fact that the incentives, which in former times 
induced proprietors to construct, improve, and maintain them, appear now to he 
almost inoperative. 

359. State acquisition of private { allies . — It has been suggested that, when 
the oAATier of a tank under obligation to rejAair it refuses to do so, even with the 
help of a loan or grant-in-aid for the purpose,' Government should be em- 

, powered by a legislative enactment to take over the manj^ement of tlie work 
^for a time, and to receive fidncially the rentals of the proprietor from irrigated 
lands, from which the cost of repairs and maintenance could ho met ; and also that 
the same poTver could be usefully exercised in cases Avliere the water is used 
wastefuUy or distributed unfairly, as for instance, when the owner refuses in time 
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of drought to give water to those who are entitled to it. Our evidence leads us 
to believe that the hands of Deputy Commissioners urgently require strengthen- 
ing in these matters, and that the iiccessary powers should he given them by 
legislation. The mere existence and occasional exercise of such powers wjill 
probably bo sufficient to induce the owners to talce action when called on. We 
should hesitate to recommend the extreme measnre suggested to us, of actually 
acquiring the tank and rentals dependent on it, until the less drastic measime of 
merely taking over the management for a time has been tried and failed. The 
proposed measure would, of course, not be applied to any tanlcs which are 
declared in the rccord-of -rights to be the private property of the malgxizar, and 
for the irrigation of his private lands only. 

360. Scope for •extension of private tanks.— 'S'W ovg appear to be many 
obstacles in the way of any considerable extension of private tanks, some of 
which, we feai’, no action on the part of Government is likely to remove. Dew 
of the landowners seem to ha-^'c the necessary enterfu’ise, even if after such a 
succession of bad years they have the necessary means, to undertake the con- 
struction of a tank. They may desire that Govornniont should make tanks for 
them ; but they show no dcsii*e to make them out of their own resources, or to 
take loans on easy terms for the jmrpose. It is disappointing to note that the 
grant of a fixed tenure appears to have given no incentive to improvements. On 
the contrary, it has removed the incentive which existed under the old 
Maratha rule, when improvements appear to have been made more frequently 
than is now the case, in the hope that a renewal of the lease might be obtained 
on the strength of them. Security of possession has, in fact, led to an indiffer- 
ence wliich has been intensiOed by the easy terms on Avliich the lands are held. 
A landowner, or even a tenant, might stiU be willing to make a tank' if he had a 
sufficiently large area of his omi land in one block, and within command of a 
tank. But such cases arc rare, especially in Chhattisgarh, where, owing to the 
laklia hhata system already alluded to, the holdings consist of fields of almost infi- 
nitesimal size, situated in different parts of the village. Hitherto the landowners 
have certainly shown hut little desire to construct tanks for the irrigation 
of lands held by their tenants, although it is thought by some that, under the 
influence of recent experience, the tendency to mak-e such improvements is 
increasing. When a private person does wish to construct a tank in an ap- 
proved site, wo think that Government might render him such assistance as we 
have recommended in the case of tank improvements, and that on the completion 
of the tank an immediate remission should be made of the revenue of the lands it 
submerges, 

361. Special concession for the construction of large tanks . — As an addi- 
tional inducement, Mr. Sly, Commissioner of Land Settlements, has proposed 
that, in the case of any large work, an immediate remission should be made of 
one-eighth of the assessment on the land benefited. 'I'his remission should he 
given 'for a fixed term of years, the length of which would vary with the 
amount of the capital expended. During this period no enhancement should be 
made on the existing assessment. At the end of the period one-eighth of the 
revenue then assessable on the land should be given as a perpetual exemption. 
Mr. Low, Deputy Commissioner of Hoshangabad, proposes that the concession 
should take the form of a revenue-free grant of a proportion of the area 
improved ; the grant to be either perpetual or for a certain number of fives. 
The local authorities are the best judges of the form which the grant should 
take, but wo think that some concession of the kind is desirable ; and it Avould, 
Ave understand, be in keeping with an ancient custom of the province. The 
cost to the State would be comparatively small, while the concession would have 
a sentimental value in the eyes of the grantee and of Ins family, and would raise 
him in the estimation of bis neighbours. It should continue only so long as tlie 
tank was kept in repair ; and should not be transferable, but be personal to the 
grantee and his heirs. 

362. Acquisition of land.— lri order to remove one serious obstacle to the 
construction of piivate tanks, powers should be given, with such safeguards as 
may bo necessary, for the acquisition, on behalf of the person constructing the 
tank, of way-leaves, or a right of occupying land required for a private tank 
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or for its disfcribuiary channels This iiower might he conveniently given, by 
an addition to the Land Acquisition Act, or to the Northern India Canal and 
Drainage Act. In some cases it may be advisable that the land should l3e 
acquired outriglit. But for such works as these it 'vvill generally be preferable 
to acquire only a right of occupation for the purpose of the work, subject' to 
the payment of compensation ; the owner of the land retaining the title, and 
the right to revenue in the event of the laud being no longer required for the 
purpose of the work. Such an arrangement will usually be less costly, and, at 
the same time, far less unpopular than expropriation. 

363. j/ooctl utilization of the famine cess. — Before leaving the subject of 
tanks, we may refer briefly to a proposal which Mr. Craddock has brought for- 
ward with the object of providing the funds required for their improvement, and 
for assisting in the general development of the private irrigation works of the 
province. At present an additional famine cess of 2 per cent, is charged on 
the land revenue by which about 1-J lakhs are realized ammaUy, Mr, Craddock, 
proposes that tliis cess should be ear-marked for the improvement and develop- 
ment of private protective works, on the general grounds that it will ensure 
the allotment of a definite annual sum for this puiqioso, and, at the same 
time, fulfil the avowed object for which the ccss was imposed ; wliile the allot- 
ment of this local ccss for a local object would render it more popular than it 
is at nresent. We realize the objection which may be ixrged, on general grounds, 
to f ■•marking any poition of the public revenues for a particular purpose ; 
an.i, provided that adequate funds arc made available for the development and 
improvement of private irrigation works, we do not deem it necessary to expi ess 
an opinion as to the form in which the requisite assignment should he made. 

Rlveu Cda^tkels. 

364. Present restricted use and ‘possibilities of extension, — Channels for 
the conveyance of water from rivers or streams appear to be used to a fairly 
considerable extent in some districts ; but., considering the facilities which exist 
in many parts of the province for the construction of small river-fed chamiels 
for direct iirigation, the area irrigated in this way is rcmai*l<ably small. Accord* 
ing to the aimual returns of the areas irrigated from difi’erent soinces, such 
channels would appear to be confined to the district of Baipur; but we gather 
that they are also to be found in smaller number in Biiaspur, Nimar, Bamoii, 
and other, districts. Even in Bai])ur, Avhero they seem to he more popular than 
elsewhere, and whei’c in 185)6-97 they accounted for ]icarly 9,000 acres of ii riga- 
tion, tliey are apparently used very spasmodically. Many old channels are now 
not used at all, owing, it is said, to the apathy of the cultivators and the 
weakening of corporate feeling in the village community. The granting of faci* 
hties for the acquisition of land, personal encouragement on Iho part of the 
revenue officers, the professional assistance of the Public Work’s Department, 
and the concessions recommended in the matter of loans and exemptions (Chapters 
V and VI) should lead to a considerable extension of this useful class of work. 

Wells. 

365. Number of toells and areas irrigated. — There is singularly little well 
irrigation in the Ccnti'al Provinces. In 1900-01, within the eighteen British 
districts, there were in actual txsc only 65,851 irrigation wells, and they irrigated 
an area of only 74,851 acres, or less than 1|- acres per well. Sixty per cent, 
of the well- irrigated area lies in the fix’^e districts of Nimar, Nagpur, Chhind- 
wara, Betul, and Saugor. Roughly, rather more than one-half of the area 
consists of wheat and other field crops, and the balance of sugar-cane and garden 
crops. Eighty per cent, of the wells are smaU temporary wells, many of which 
are mere holes in the beds of streams. ' In the last eleven years the munber of 
durable weUs is said to have increased fi'om 7,688 to 14,004, or to have been 
nearly doubled. But it is doubtful how much satisfaction can he derived from 
this fact ; for diming the same period, there has occmrecl a decided decrease in 
the total area irrigated from wells of all kinds, in contrast with the neighbouring' 
provinces of Bombay and the United Provinces, where the area has been 
increasing. The districts of Saugor, Kimar, Balaghat, and Betul account for 
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nearly liaK tlie increase. The area irrigated per durable well is not easy to 
estimate. In Nimar it is put at 6 acres. In Saugor at 4 acres. The statistics 
give no help, as there arc no separate figures of area for durable and temporary 
wells. Probably as in Bombay the area irrigable by a single mot does not 
exceed 3 acres on the ayerage. 

366. Depth of sithsoil water . — There is no reliable information as to the 
depth of ihe subsoil water in different parts of the province, but in tracts where 
■wells are in use the average depth appears to be under 30 feet ; while over 
limited areas in the district of Nagpur and elsewhere, water is found at a depth 
of 10 or 12 feet. During the dry year of 1899-1900, the supply failed in many 
of the wells in the districts of Nimar, Bctul, and Eaipur; elsewhere the areas 
irrigated per well in that year appear to have been fairly normal. 

367. Extension of wells . — The exact reasons why weU-irrigation has been so 
little resorted to in the past arc not easy to determine. But the most probable are 
the abundance of the rainfall in ordinary years ; the former backward state of the 
country, the sparsity of the population ; and, at least as regards the eastern dis- 
tricts, which in some respects resemble Bengal, the unsuitability of well cultivation 
for rice, which is their principal crop. There can be no doubt, however, that, at 
any rate in the western districts, t here is some scope for the extension of well-irri- 
gation. Up to the present time the people have been left very much to themselves 
in this matter. Until the famine year, when 111- lakhs were given out, much of 
it for irrigational purposes, the grants of tahavi for land improvements of all 
kinds wore very small. We cannot affirm that, were loans freely offered to 
assist in constructing wells, landowners would readily take advantage of them ; 
but the extension of well-irrigation in these Provinces is, we consider, of 
such importance that it should receive aU the encouragement which can be 
afforded by liberal grants of tajeavi, and, where good cause is shown, even 
by grants-in-aid or similar concessions. We agree with Mr. Craddock in 
thinking that if the matter be taken up energetically and prudently Ijy 
the District Officers, on whose initiative the successful working of talcavi every- 
wbere depends, there is a considerable field for the extension of land improve- 
ment loans; and that in the near future not less than four or five lakhs per 
aimum might be distributed with advantage, instead of the meagre sum of 
Be. 30,000, wliich is all that has been .<ipent in ordinary years np to the 
present. It is essential, too, that the annual allotments should ho continuous and 
a^^sured for a number of years. If this piohcy, and the measures recommended in 
our general Chapters (V and VI) on private irrigation wmrks and taftavi, are put 
into vigorous execution, only then, and not before, would we recognize that there 
must be difficulties connected with well cultivation wliich no liberality on the 
part, of Government can overcome. In no circumstances, we fear, can irri- 
gation from wells in the Central Provinces ho so widely extended as to afford any 
efficient protection against famine. At the host, it will in all probability still 
be confined almost enthely to wlicat, sugar-cane, and garden orops ; and in some 
of the most suitable vvfficat tracts water is only found at an impracticable depth. 

368. In the rice tracts especially, there seems to he hut little hope of any 
considerable increase. Masonry w'clls for the irrigation of sugar-cane appear to ho 
on the increase in Samhalpur ; hut in the rice districts generally, wells would as 
a rule only he required to suyiplement other forms of irrigation. But such 
supplemental wells are, so far as we hav'e seen, confined almost entirely to tracts 
in which winter rice can he grown. In the rice tracts of Madras and Hvder- 
ahad wells under tanks are used extensively, hut chiefly for the irrigation of the 
winter rice crop ; though they are sometimes called upon to supplement the 
supply of the autumn crop when the rain or tank fails. In the Central 
Provinces wheat and other rabi crops take the place of the winter rice crop of more 
southern parts, and these hut seldom require irrigation. Although supplemental 
wells would he invaluable in a dry year, we fear that the cultivator — 
certainly the' cultivator of Chhattisgarh — is hut little likely to go to the 
expense of providing a masonry well, and the appliances necessary for weU- 
irrigation to which he 'n^ould only have to resort in an occasional year. Even 
temporary wells, which it should often he possible to construct in a few days in 
Part II u 
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tlie vicinity of a tank, appear to have been dug in very small numbers to save 
the rice crop during the recent famine. But there are no doubt many tracts^ 
•where there is at present no well-irrigation, and in which masonry wells 
would be made if their advantages were better ^own ; and even in Ohhattisgarh 
it may bo possible to do something towards developing the construction of 
supplemental wells under tanks where the subsoil does not admit of the con- 
struction of temporary wells. In all such tracts we think that Government 
might assist in introducing the use of wells, by giving very liberal grants- 
in-aid to the first cultivators who are willing to construct them, and even, in 
some special cases, by bearmg the w’hole cost of construction. 

369. For the increase of irrigation from temporary wells what is required is 
energetic encouragement in year’s of drought and .‘short rainfall. In such years 
Bisti'ict Ofiicers should have liberal grants placed at their disposal early in the 
ral)i season ; they should tour among the people and distribute the money on the 
spot to persons of respectability and sufficient resource to pay back the trifling 
sum advanced ; and in order that there may he no delay, the tracts in which such 
advances are likely to he useful should he mapped out beforehand, and clear 
instructions issued regarding the measures to be adopted. 

Field Embankments. 

370. Cost, ■mine, and area cmJianhcd. — Field embankments arc not usually 
classed ' irrigation Avorks, nor arc the areas protected by them included in the 
annual returns of areas iirigated. But, practically, they are next to hxnks 
the most important fom of irrigation works in the Central Provinces ; and 
they certainly afford substantial protection to one description of ivlieat lands, 
in a cheaper form iban would seem to be possible by any of tbe recognized 
classes of iiTigation works. 

371. At a rough estimate there are about 600,000 acres of embanked fields 
in tlic province, of which about two-thirds arc in the district of Jubhulpore, and 
the remainder cliiofly in Narsmghpur and Damoh. Bice fields, which are 
generally surrounded by small ridges, a foot or a foot-and-a-liall' liigli, are not 
included in tliis area. The regular embankments, tlnce feet or more in height, 
are confined almost entirely to the wheat lauds ; their chief function being to 
liold up water on the field, and thorchy ensure a sutficiont supply of moisture in 
the soil for the germination and sustenance of the raM crop. But, in addition, 
the soil is fertilized by deposits of silt, and, provided the wntev is held up to a 
sufficient depth, /.-ans grass and weeds .arc eradicated ; while the thorough 
saturation of tlio fields r(!duccs considcrabty tlic cost of cultivation, and often 
indeed even rendci's ploughing unnecessary. Occasionally, in the more level 
lands, a catch crop of rice is taken before the crop is soaati. Embanked 
fields are said to be more liable to suffer from rust than those which are not 
embanked ; but there is a general consensus of opinion that over a series of 
years the gains from the system of embanlring are greater than the loss. More 
than one of onr ivitncsscs has stated that, on an average, embanking doubles 
the outturn. 

373. The protective value of these works was fully established during the 
recent famine, when the embanked tracts fared, on the whole, better than any 
others in the province. The wheat lands of the Jubhulpore haveli — a large 
tract which is almost completely cmhauked — yielded in 1896-97 a full crop, 
and even in 1899 a very fair onttmm. Again, two large embankments made 
in 1897 by Seth A'athu Earn, a malgtizar in the Saugor disti’ict, protected 
his village so effectively that he not only kept his tenants on the land, 
hut paid aU his revenue in the year 1900, when his neighbours both 
lost many of their tenants and fa'iled to pay their assessment. In those 
districts which are specially addicted to the rapid spread of leans, em- 
bankments have a very special value if made either during or immediately 
after famine. There are indeed parts of the famine-stricken areas in which, 
without the aid of embankments, recovery, from the effects of recent famines 
may he indefinitely postponed. For an immediate consequence of famine is the 



enormous spi’cad of Jeans ; and tlio famine-striclctn and decimated pojiulation, 
^vith tlieir starving cattlCj arc quite unable to carry on the necessary campaign 
against the weed by means of thorough and persistent cultivation. The only 
resource for its extirpation is llooduig through the agency of these embaulc- 
raents. 


"73. Tlic height and cost of the embankment depend on the slope of the 
ground. In the more level lands of Jubbulporc and Harsinghpur, the usual 
bcighf from 3 to 5 feetj aiid the eo-^t of embanking is estimated at Rs. 10 
p.'r acre submei’gcd. In the uneven lands of Saugor and Damoh, where' water 
i'-' orten hold up to a depth of over 10 feet, an embankment is a more serious 
undcrttiidr.g. Some of the larger embankments, like those to wbieli we have 
;jns5 referred. submcre:c as much as 150 acres each, and practically form 
small tanks, from which, during tlie rainy .season, the water is let out to irrigate 
rico or to saturate the fields below. Rut the banks arc not jirovided with 
\vasie-weirs or witli jiropcr outlet^, and iii bea\y rain they frequently burnt 
and the iTntcr nuis to nn'^tc. T’iie co''; of lliesc embaulcmcnts in uneven lands 
varies gcuernlly from about Rs. 20 to Rs. 30 per acre submerged, but for some of 
the larger works it reaches Rs. 50 or more. 

374- Sr.opc for cxtcn'^iou . — It seems very doubtful if the more friable 
Id'K'k soils, stieh as ara found in portions of the Nerbudda Valley and elsewhere, 
0 ?, r .suitable for emb.ankiug, but it is worth while to make c.vpcrirueuts in them. 
'I’lere are, howevoi. still to he found in the districts of Saugor, Damoh, 
Xa-'vinghpur, Iloshangabad, Nagpur, and ])arte of Wavdba, and possibly also in 
R ttiiitr and Ellaspur, large unembanked areas of the stiff cr soils in which alone 
up to the present emitaukments have been made. The practice of embanking 
fiekh )ia^’ received a considerable impetus during the recent years of drought ; 
and we have no doubt that, if inimcdiato advantage be taken of the present 
fc'^liug in its favour, a groat deal of valu.ablo protection can bo afforded to the 
province at a very small cost. 

375. Pleasures for cnronragcmenl. — Generally the State’s contribution 
miglit take the form of a gi*an{-in-aid, equal to not more than half the total 
eo-d. The increased rental on cmhanked fields averages, avo understand, about 
Re. l-I-O jicr aero. ^Ilie share of this which the State Avonld eventually receive 
Avnuld cover the interest cliargcs on at least Rs. 16. Rut in many cases 
th.f landowner Avill be too poor to contribute even half the cost ; and bis 
estate may already be so heavily mortgaged that it would be unadvisable 
to grant him a loan for the purpose. In suoh cases, and cspcoially Avhero 
lands have been tbromi out of cultivation by the groAvtli of Jeans, we 
tliink tliat Govenirnent. might bear the wbolo of tbo cost, if the con- 
t^tractors of the embankment Avould agree to pay a small annual charge on 
the acreage benefited, tbo ebavgo to come into force tbreo or four year’s after the 
coraplctiou of tiro rvork. Siniilarly in tracts rvlicrc embankments are at present 
entirely unknorvii, but in which the conditions a])pcar to be favourable for their 
construction, it will be necessary for Government to bear tbo rvliolo cost of a 
few cxperimonlal rvorks. Rut, in addition to encouraging the construction of 
now embankments, somctliing should also bo done towards restoring those which 
are breaclied and abandon al. In tbo Saugor district at least, Iheso exist in 
considerable number, and many of them could he repaired at a moderate cost. 
Abandoned rvorks of the kind arc generally to bo found in tracts Avliero the 
advantages of embankments arc already fully recogni'/ed, and, on principle, the 
people should ])c made to contribute something toward.s the cost of their repair. 

370. Arrau fjement for consLruclion of new cuthanJcvianls, — In the design and 
construction of ncAV embankments in uneven lands, the assistance of tbo Public 
Works Department will, ]io doubt, bo necessary ; and, in riaw of the impor- 
tance of snob Avork's as ])o.ssiblc famine relief Avorlis, it is A’-eiy desirable that tbo 
attention of the Department should bo directed to them. Rut avo tliink that, 
even in tbo case of tbo larger embankments, a considoinblo share of the work 
may safely be left to the people. At first, and until the Public V^’orks officials 
have bad more opportunity for gaining the necessary experience, it will bo best, 
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in locating tlie works, to depend on tlio advice of tlie local experts wlio haro 
gaiired some reputation in -that way. A few smart and keen men of this kind 
might indeed he employed as temporary subordinates in the Department. 'When 
the general location of the work has been settled, the necessary levels should bo 
taken, and the estimates prepared by tlic Public “Works Depai-tmont; but the 
actual execution of the work could generally be ontrasted to the raalgnzar, to 
whom periodical payments would be made according to tlie quantities executed. 
Where the catchment area is large compared with the size of the bank, it will bo 
necessary to provide proper wastc-woirs and outlets, and as a general nile these 
should he constructed uudor i)rofcssional supervision. The failure of existing 
embankments has been due, in almost all cases, to the absence of a waste- weir or 
to the want of a jiropcrly constnictcd outlet. We think that in the case of the 
largo embankments which have ah'oady been made, Government might suitably 
recognize the enterprise displayed in their construction, by providing waste- weirs 
aud outlets free of charge. 

{v ) , — Famine taonics and imogrammcs, 

377 . Fx 2 )cndilurc on tcorks dnrinij the famines of lSOG-07 and 1899-1900 . — 
The expenditure incurred during the recent famines on u'orks of all kinds 
was as foUon’s : — 



1890-97. 

1899-1900. 


Ks. 

Its. 

J^ailivnyi « . .... 

17, M4 

9,62,000 

Roiids ...... 

. 80,53, 541 

1,12,81,000 

CousU'ucling laigc in igi'tioii tanks . 

» • • • 

5,28,000 

Constiucling fintill ditto 

• »•» 

6,45,000 

Hoiiaiung and inqiioving old irrigation lanlct. 


11, .5 0,000 

"Villiigu tanks and •\vatcr-su])|)) 3 ’ • • 

.* 5,29,118 

14,07,1100 

Miscellaneous ..... 

« • » 

5,89,000 

Total 

. 85,99,830 

1,05,05,000 


The amounts shown include only the expeiidifure incurred on wages, and 
about 93 lakhs given in gratuitous relief to the dependents on works under the 
Public Works Department. 

378. Uiilitg of the worJes. — With the exception of some doubtful roads, on 
which 12-]- laldis wore spent, tlic works which Avero earned out in 1899-1900 
appear to have been generally useful. Compared with the figures for the 
previous famine, tlic most jioticeahlo feature is the increase in expenditure ou 
irrigation AYor]<s. In 1S9G-97, the total expcnclitiu’c incurred by the Public 
Works Department in connection Avith Avor];s of irrigation Avas under half a 
luldi ; Avliilc under the direct agency of the Ch'il Department, only 101 small 
tanks Avero constructed or imjirovcd. In that faumie tho hulk of the work of 
tank imi)rovcmGut AA'as carried out by prh'atc persons by means of special famine 
loans, Avhich Avero granted free of interest, Avitli, in most cases, a remission of 
onc-fom'th or onc-fifth of tho iirincipal. Dy means of these loans, Avhich Avero 
giA'cn out to the extent of OA'cr 11^ laklis, a groat deal of useful work was done 
in repairing tanks in the rice districts, and in consti’ucting field embankments 
in the AA'heat tracts. Put ou tho Avholc the expenditure 011 mrigation works 
Avas iiisigniticaiit. In the recent famine CA-ery cndeaAmur Avas made to substitute 
tank for road Avork. In the aljsoncc, however, of a detailed programme of irriga- 
tion AA'orks, road AA'ork', in spite of every oiloii, still remained the chief resom’ce. 
NcA'crthclcss, compared Avith the prcAnous famine, a considerable adA^ance aaus 
made in tho expenditm’e on irrigation Avorks. As already noted, over 5 ^ lakhs 
Avere spent on tho construction, or partial construction, of 10 large tanks in tho 
Clihattisgarh division ; and over 18 lakhs, on the construction, improA’’cment, or 
repair, of about 3,250 smaller tanks. These smaller Avorks haA'c already resulted 
in very considerable benofit to the areas commanded by them, None of the 
large tanks were finished before the close of the famine. - We have ah'oady 
recommended that a few of the most promising should noAV bo completed as 
experimental AA'orks. 
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379. Famine ^programmes , — The famine programmes for 1901, which wore 
laid before us, provide relief for 874 million nnits against 100 millions actually 
relieved in 1899-1900. Out of this total number of units, irrigation ju’ojects 
provide for 355 millions; railways for 275 millions; roads for 235 miUions ; 
and village tanks, which romaiued over after tlio recent famine, for 9 millions. 
The (letaiiccl programme for each district is accompanied by a small plan 
showing clearly the position of each work. The programmes, which had been 
jircparcd in the Public AVorhs Department, wore, however, still incomplete as 
regards village works, the selection of wliich is left to tlie civil authorities, 
irom whom lists were shortly expected. They arc also incomplete as regards 
iorcst- works, ^ wliich in more than one district formed an important feature in 
the late relief operations. The inclusion of those classes of works, and of a 
complete scheme of irrigation works, uill make the programmes very complete, 
and pill provide employment on really useful works for larger numbers than 
are likely to require relief in any single famine. Por the reasons specified in 
paragraph 372, we consider ii of iinjjoriancc that field embankments should 
lorm a ju'omineut icatiirc of any fambic programmes for the districts, such as 
Baugnr, in which they arc likely to be of value. Even the smaller embankments 
arc likely to forin a useful class of nUage work ; while the larger, for which 
apparently there is considerable scope, are as good a form of employment as a 
tank hand. It may be objected that embankments, although constructed l)y the 
Siatfp will henetit the landholder in whose estate they are situated. Put this 
consideration ought not to stand in the way. The chance of getting some in- 
crease of rent will probably induce the landholder to give up the laud 
required for the work, free of charge ; .and, at the Jicxt settlement, Government 
will obtain some return for its outlay in the shape of increased revenue. 



Chapter XYIII-BENGAL. 


380. Description . — Tlic vast territovy 'vrliicli is comprised in tlie Government 
o£ Bengal, 'witli its 73 millions of iulialiitants, presents rciy different conditions of 
agricultiu’e. Cliicfly consisting of a great plain raised little, if at all, above tbe 
sea in tbe east, it slopes gently towards tbe north- west to a level of about 200 ft. 
in a distance of 450 miles. In the north it skirts the foot of the Nepal Moun- 
tains, east of which it ascends 7,000 ft. to Darjiling. In the south the large 
pro^^ucc of Chota Nagpur and the Jlinterland of Orissa contain much brolcen 
and hilly country, covered with forest and very thinly peopled. Tlnough the 
heart of Bengal flows the Ganges, fed by the Gogra, the Gandah, and 
many minor rivers, till it mingles ndth the Brahmaputra from the north ; 
and the two rivers together traverse and form the great , Gangetic Delta. 
Throughout almost the whole coimtry, rice is the food of the people, 
and the chief crop sown. It is liable to failure ulien there is a long break 
in the monsoon. "It'erc it not for this, and for the density of the population, 
Bengal would require little or no famine protection. Where rice is grown 
thi’oughout India it is usually benotited by regulated iirigation ; but it may be 
said generally for Bengal, that cast of the longitude of Calcutta there is no 
need whatever for artificial irrigation. In this part of Bengal the average rainfall 
is nowhere less than 54 i7U‘hc.s, and it rises to G5 inches and 75 inches as one 
proceeds eastward, till at Chittagong it exceeds 100 inches. In Orissa the rain- 
fall is about 60 inches, and imtil the disastrous year 1866 that province was 
considered immune from famine. The western portion of Bengal, forming the 
Commissiouership of Pat na and gcnciully kno-wn Jis Bihar, bcai’s a much closer 
resemblance to the districts of the United Provinces on the west, than to those 
of Bengal on the east, noro serious thoughts have frequently ocemred ; espe- 
cially in the districts bordering on Nepal in a zone of about 50 miles in wdth, 
ostending from the Gandak to the Nosi, a distance of about 220 miles, 

381. The hrigation liclds of Bcngul may bo conveniently divided into five 
sections — 

(i) Orissa and Slidnapnr. (iii) Bihar, south of the Gauges. 

(ii) The Damodar river works. ■! (iv) Bihar, north of the Ganges. 

(v) Chota Nagpxu’. 


Section,' I.-THE CANALS OE OEISSA AND MIDNAPUE. 

382. The Orissa Canals . — It lies beyond our terms of reference to enter on 
the history of these canals further than is necessary to point a moral for future 
guidance. The first proposal to employ the waters of Orissa and lilidnapur for 
irrigation came if om the fertile brain of the late General Sh Arthur Cotton, who 
was deputed to visit the prorince in 1858, with the object of giving advice as to 
controlling the flood waters of the Malianadi. He recommended the construc- 
tion of a complete system of irrigation and navigation canals, foUoning the 
principles then being carried out in the deltas of the Godavari and Nistna, 
Ho estimated that an area of 2i millions of acres might thus bo iirigated, and 
that na^ngation might be opened up between Orissa, Midnapm', and Calcutta, 
for the sum of Dl,300,000, Here as elsewhere. Sir- A. Cotton attached special 
importance to making the canals narigablc ; and considering how cojnpletely 
Orissa was cut oil from the rest of India — without roads, rail roads, or harhom's, 
and traversed by a succession of formidable and rmhridged rivers, — and see- 
ing the success that had attended the navigation works of the Godavari 
Delta, one cannot wonder at the importance Sir Arthur attached to making these 
canals navigable. 

383. In 1860, the East India Irrigation and Canal Company was formed for 
the purpose of carrying out the Avorks in Orissa, and water Avas first supplied for 
irrigation in 1866 ; but the AA’orks A\'ere not sutficicntly adAnnccd to be of any 
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real use in the terrible famine of 1866, beyond furnisliing an excellent form 
of relief labour in the distressed districts. J3efore this it had become evident 
that the original estimate -would be largely exceeded ; and, as the Company found 
difficulty in raising further funds, the Government of India purchased the 
whole of the works for the sum of £1,089,550, and in 1809 the Company ceased 
to exist, 

384'. From the fu'st, irrigation in Orissa made very slow progress. Those 
who had enthusiastically quoted the successes of the Madins deltas seem to have 
forgotten that in the deltas the rainfall does not exceed 40 iiiohcs ; while, as ah’eady 
said, in Orissa it amounts to 60 inches per annum. The works, however, pro- 
ceeded ; and in 1873 it was decided to provide for an irrigable area of 1,140,000 
acres in Orissa (exclusive of ]\Iidnapur), at an estimated cost of 440*88 lakhs of 
rupees. T'his area was to include .500,000 acres in the Falasorc and Puri sec- 
tions of the scheme, which had not then been put in hand and -were soon after 
aljandonecl. The works completed uj) to date are said to command an area of 
670,204 acres, the maximum dhcharge of the canals being 0,058 cusccs. The 
a*varagc area irrigated during the five years ending 1900-01 has been 195,973 
acres, aU practically contained in the Cuttack district. The maximum (in 
1900-01) has been 203,540 acres. The total capital cost, exclusive of interest 
charges, has been Pis. 2,64,40,017. 'Ihe average annual working expenses for the 
last live years are 11s. 4,91,830. The average gross revenue from aU soiu’ces for the 
same period has been Its. 4,07,913, so that the working expenses have not been 
fully covered. Of the revenue Pi,s. 2,77,7.50, or 69 per cent., has been on accomit 
of water rate, Ps. 1,03,240 or 35 per cent, on account of navigation dues, and the 
rest on acconnt of minor receipts. The maximum water rate in any one year 
has been Us. 2,S7,S12. The annual charges for interest now exceed 10-^- lalchs. 

. 385. T/iO Midiiapar Canals, dra-wn from the Kasai river, were at an early 

stage separated from those of Orissa and treated as a distinct project. The 
fii’st estimate for these works, that, of Kovember 1809, amounted to lls. '23,05,593, 
inclusive of aU cliargcs, for which .sum it was calculated that 173,165 acres per 
annum would ho cojuinanded. The maximum discharge of the canal is 1,600 
cusecs. These estimates have been repeatedly revised. The capital cost, exclu- 
sive of interest, now stands at Es. 84,73,427, and the annual woiidng expenses, 
on the average of the last five years, at Es. 2,40,299. The average area annually 
irrigated for the same period has been 73,280 acres, and the maximum 
91,217 acres (in 1892-93). The average gross revenue has been Es. 2,60,530, 
of which Es. 1,15,530 or 40 per cent, are on account of navigation duns, 

386, Irrigated areas . — We do not propose to consider here, at, any length, 
the reasons why these canals have fallen so short of (he expectations which were 
general when the Company was constituted, although even at that time many 
warning.s were given that the undertaking could not possibly be directly 
remunerative. There arc, hov^cver, two jioints, regarding the Orissa Canals, 
on which some remarks may he offered — the smallness of the area for wliich 
water is taken, and the lowness of the rates which arc charged for irrigation. 
As akeady stated. Sir Arthur Cotton originally estimated that 2^- millions of acres 
might he irrigated ; hut the average area is less tlian 200,000 acres. His 
estimate was doubtless a very rough one; and it prohahty included every acre of 
land within the Mahanadi Delta, and in the tract to he commanded by the Alidna- 
pui* Canals, ivitliout reference to the question wli ether it was cultivable or would 
take water. The areas shown in the revised project of 1873 were estimated on the 
assumption, for which thci'C was little irarrant, that 500 acres in every square 
mile would he irrigated, so that the gross area commanded by the whole project 
was approximately 1,460,000 acres, or 820,090 acres excluding the Balasorc and 
Puri sections. The area actually commanded by the present system of distribu- 
taries is estimated at 624,000 acres, of which only 204,000 acres, or about 320 
acres per square mile commaudod, arc irrigable. The balance is either uncultivable 
or lies too low to take irrigation or too liigh to bo irrigated otherwise than 
by lift ; and lift irrigation is hardly iwactised at all. It is doubtful therefore 
whether the average area that can bo irrigated by the present canals can ever 
exceed 260,000 acres; There is, wc understand, no difficulty, in regard to the 
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supply, which is generally sufficient for aU the land that is ever likely to take 
irrigation. 

387. Water-rates . — Tho question of the rates to be cliarged for water does 
not appear to have been considered at the time that the Company was formed ; 
and the Directors were prepared to leayc the matter to be settled while the works 
were in progress. A.fter the works were taken oyer by Goyernment in 
1868, a scale of rates was notified which in practice proved to be pro- 
hibitive, vis., Es. 6 per acre for sugar-cane, Es. 5 for certain other crops, and 
Es. 3 for any single crop not remaining more than six months in tho 
ground. In 1872 a system of annual block leases was introduced ; the rate 
charged for oveiy acre comprised in the block being Ee. 1 or Ee, l-8, according 
as the lease was entered into before or after the 1st jMay. This system has been 
gradually modified to that wliicb is now in force. The present practice is to 
give long term block leases, which often extend to 10 years, but to discriminate 
between the various classes of land forming a block. Thus lands Ij'ing so low 
that they never require irrigation, although water may often flow into them, are 
excluded from assessment ; while a .special rate of 8 annas per acre is charged on 
those lands which derive benefit from irrigation only in exceptionally dry yearn. 
The rate charged for other land, or the ruling rate, was until recently Ee."^ 3 -8 per 
acre, but it has been raised to Ec. 1-12 in 1902-03. Uigher rates arc charged 
for single season leases, or for water taken between 1st April and 16th June ; hut 
the average or all roimd rate is about 3 annas less than the luling rate, and it 
amounted to Ec. 1-5 only dm'ing the three yearn ending 1901-02, Tlielong 
lease system is well suited to these canals, as it tends to prevent loss of revenue 
in seasons in w'hich iriigation is not required, and it appears to be popular with 
the cultivators. The fact nevertheless remains that after many ycam’ nursing 
of the lease system, it has not been possible to induce the Uriya cultivator to 
pay an average rate of more than Eo. 1-5 per acre for all the advantages of irri- 
gation and protection from floods which the canals confer on him ; and that, even 
after a I'C^nsion of settlement. Government has not been able to propose a greater 
enhancement of this rate than 4 j annas. On the Godavari and Xistna Canals in 
tho Madras Presidency, the average rate vaiies from Es. 4 to Es. 4-12 per acre 
iiTigatcd. The rates on the Midnapur Canals arc at about thcsamepitch as those 
on the Orissa Canals ; but there arc no special rates for lands which derive material 
benefit from irrigation only in year’s of shoii; rainfall ; the all-round or average 
rate is therefore .'jomewhat higher, and it amounted to Es, 1-9-0 per acre during 
the three yearn ending 1901-02. There is little prospect of any early increase in 
these rotes ; although a gradual enhancement may he justified now that the 
coimtry has been opened up by railways, and the backward Uriya been brought 
under influences wliich will encourage a higher class of cultivation. Eut even 
if it were possible to roise the average water rate to Es. 2-8 per aci-e, to increase 
the irrigated area to 250,000 acres and to reduce the annual maintenance charges 
by 20 per cent., the retui'n on the capital expended would be less than 1 per 
cent. 


3S8. Navigation . — It is not probable that by the exercise of any economies in 
the construction of the canals of Orissa, they could ever have been made to pay to 
the State a profitable return on the capital spent on them. Eut we think ' it 
right here to call attention to one very large item of expenditiu’e which, 
with the light of the experience of late years, we believe might have 
been greatly lessened, if not avoided altogether. We have said above 
that it was not unnatural that Sir Arthur Cotton should have attached 
much importance to the canals being made navigable. Thirty years ago this 
Opinion was probably shared by all the most capable iiTigation officers in 
India. Now, it may be said that excepting the deltas of the Godavari and the 
Kistna, there are no irrigation systems in the country in which canal navigation 
has yielded any financial return on the capital employed on it, or~a matter of 
more importance — ^in which it has really proved a boon to the people of the dis- 
tricts traversed. It might have been expected that if navigation could ' be 
a success anywhere, it would be in Or^sa. Eut from the evidence we 
obtained on tho spot, it is clear that, after 30 years of a very fine system of 
navigable canals, ’ the - people have not taken to navigation. “ They send their 
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grain by carts” said one witness. “ The cliicr means of transport in Orissa are 
pack bullocks ” said another. “Eyenwhen they can get canal water to put 
boats on they very seldom use tlic boats. This is a proyince in which boats are 
yery little used.”^" Since the opening of the railway tlirougli Orissa, the nayigatio]i 
receipts of those canals hayc diminislied from 11s. 1,91,100 in 1897-98 to 
Es. 78,153 in 1901-02, and there is no likelihood of naygation oyer j>i’oying of 
much yalue. The na^^gafion cstablislmicnt costs about Es. 16,000 per annum. 
The rate of tolls is about 2 pies per ton per mile. 

3S9. Value of the canals . — A fair test of the yalue of irrigation to a district 
is to be found in the increase of the rent obtained for the land. Oii this subject 
we haye fortunately yery detailed informaiioji in the able report of Mr. S. L. 
Maddox, I.O.S., who suryoyed and settled the proyince of Orissa between 1890 
and 1900. ^Mr. Maddox states — 

Tliurci? little, if .iny, evideuco of pjcnor.xl cnimneement. of rciit.s on the "round of irrigation 
or of higher rates in irrig.ated than in unirngaied villagc=, ihougli there is evidence that rent- 
rate? have risen more in the protected and in ig.it ed tracts than in the unprotected and imirri- 
gated. There i?, ho'.vevcr, some leason to tliinlc that irrigation c.auses the lowest rents to ri<^e 
.and in f.act has a tendency 1 j c (uali-^e rent = through .an iri’igatod .area ■5'- w * It 

will he seen that the inereise of cultiv.ition is ceriiinly no greater in the tirotectod and irrigated 
group, and all the iminirios made have bailed to elicit any evidence of a substantial exten- 
sion of cultiv.ition to lauds which hut for the cmal w.itcr w'ere not likely to have been 
rocl.iiraed.'-'" AmuUt tlie ma«s of cindicting information on the suliject of the increase 

of rent-rates one fact alone can he held to be abundantly proved, and tha.t is that the ease? in 
wliicli a zanundar has openly enhanced rent- on the ground of the accessibility of canal 
water or has imposed an irrigation cess of his own arc very rare. 

Elscwbcre in India llio rents of irrigated are sometimes two or three 
times tbosG of uni rrigated Laud. Here in Orissa, despite the increased crop and 
the assurance against drought, the tenant declines to pay a higher rent, 
and will only pay a very small water rale for the prmlcgc of irrigation; nor has 
it heen xoossible io increase this rate at settlement by more than four annas. 
It must be inferred then that the profit due to irrigation has been yciy small. 

390. It must not, however, be assumed that these canals are of no yalue to 
OrEsa, The ralue of the protection from floods alfordcd by the embankments 
is even greater than that of the jirotcction from dronglit which is atforded Ijy 
the canals, 'Were so terrible a calamity 1o Ijcfall Orissa again as that of 
ISG-j, lliexn’oyince would Ijc in a far better position to uitbstaud it. It is 
true that the irrigation is almost entirely confined to the Cuttack district. It 
hardly extends to Ealasore in the north, and not at all to Puri in the south. But 
it, is c*cr tain that the assured jiroduco of 250,000 acres in the heart of the proyince, 
'would largely inflnenco the grain markets right and left. Cuttack is now 
connected by t^vo nayigablo canals with Ealsc Point, one of the very few 
good anchorages on the whole coast of India. It is connected Avith Calcutta l)y 
another canal Aidiieli touches also the seaport of Chandlaalli ; a\ bile the railway 
places Calcutta AAutliiu a fcAV hoiu's’ reach of Balasorc, Cnttaclf, and Ptu’i. 

, Scope roii fuethee. extension of jeeigation. 

391. Goast dislricts. -Considering these facts avc are of oinnion that there is 
no urgent need for further famine xirotection to the idaius of Orissa; and indeed 
that' there are few x^arts of India more secure, or in Avhich the auIuc of irrigation 
bears so small a proportion to its cost. MM think that good might be effected by 
inultixffying the number of in’igafion sluices in the grcai/ Hood embankments 
that lino the riyers, in order that the land protected from dcstrnctiyc inunda- 
tion may not be dcxiriycd of the beneficial inundation. Slionld it be considered 
necessary still fm'ther to protect Orissa, the A'olnmc of its riyers has not been 
exhausted, and irrigation might be carried into Puri and extended in Balasorc 
for probably a not unreasonable sum. But avc do not recommend these exten- 
sions in the face of the far more important projects on which capital may be 
better expended. 


A' Eyldciiic of Bnlu Jtiinun Mohiin Dus, Depnly Collector. 
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392. Angnl distriot . — "What lias been said in the preceding paragraphs applies 
only to tlie alluvial plains of Orissa and Midnapur, forming the deltas of the Maha- 
nadi, the TCasai, and other large rivers. But, inland of the Orissa deltas, is a very 
large tract of country, generally hilly or undulating, containing much forest nutli 
a scattered and baclcv'ard aboriginal population. The greater part of this is 
included in the Government lands of Angnl, •which cover about 1,700 square 
miles, and are administered by a Deputy Commissioner. Hie people of this 
district are not so dependent on cereal liarvests as those in the plains, the 
products of the forest going far to help them in times of drought. But u'hen, as 
in 1890-1900, there is not only a failure of the rains, but also of the mango and 
mahna erop, the distress is severe. The average rainfall in Angul is 55 inches. 
Piu’ther south in the Kliondmal Hills it is as high as G7 inches. A certain 
amount of irrigation is effected in Angul by placing dams across streams and 
valleys and storing rain 'water. It is said that there arc 503 private tanks, the 
largest of whicli waters about 100 acres and that 16,200 'acres of cultivation 
depend on them. An annual grant of Its, 4..,000 is given for maldng and repair- 
ing the dams, which in the opinion of the Commissioner and Deputy Commis- 
sioner is a sum quite inadequate to the wants of the district. Angul is 61 miles 
from the nearest railway siation, and in this distance two large nnhridged rivers 
have to he crossed. The country is very badly supplied with roads, and they are 
considered of more importance than irrigation works. There is no District 
Engineer in Angul, ancl we think it might be an instruction to one of the Exe- 
cutive Engineers n't Cuttack to visit it periodically, and to render assistance in 
designing and carrying out sueh roads and irrigation works as are requhed. 
They •would probably bo of a very cheap and simple nature. The annual revenue 
of Augul is Rs. 86,000. In the year 1&89-00, Rs. 36,000 were spent on 
famine relief, and in the year 1899-1900, Rs. 21,000. 

393. Furi district , — A considerable jjorlion of the Puri district lies above the 
reach of any delta irrigation, and of this an a,rGa computed to exceed 56,000 acres 
is in’igatod from tanks and hands. In this part of the district lies the Government 
Estate of Klmrda, which has an occupied area of 254;, 000 acres. The in’igatiou 
works arc said to l)e in need of repair, and, in our opinion, loans should be offered 
to the landow 2 iers to enable them to repair existing works and make improve- 
ments ; while an example should ho set upon the Government Estates, the 
requirements of •which should be investigated under professional advice, ancl 
money should be allotted to execute such works as are likely to be beneficial. 


SECTIo^ II.— 'I’HE DAirODAR RIVER WORKS. 

394. Trnposed storage icorJcs ou the Damodar river . — The Damoclar 
river rises in the Ranchi District of Chota Kagptu’, and fiows through 
that province and through the districts of Burclwan, Hughli, ancl Ho'uu’ah, 
joining the river Huglili some distance below Calcutta. The rainfall of 
its catchmeut basin varies from 55 to 65 inches per annum. The flood 
discharge of the river is as high as 470,000 cusccs flowing for 3 days. In 
iMavcli it diminishes to less than 100 cusccs. The first proposal for dealing 
with the waters of the Damodar river was made in 1866, and its object was not 
irrigation, hut the construction of a Navigation Canal to connect Calcutta with 
the coal fields of Raniganj. This led to the idea of irrigating from the 
canal, and thence to that of storing and controlling the enormous fl(X)ds which 
occasionally cause very great damage. The Navigation Canal from Baniganj to 
Calcutta, and the storage reservoirs on the Upper Damodar, liave never yet been 
made, and since the development of railways it is unlikely that the former 
ever will be made. The control of the flood waters of the Damodar by storage 
reservoirs may well be worthy of consideration, hut it is beyond the scope of our 
inquiry, 

395. It may he observed, however, that the irrigating capacity of reservoirs con- 
structed mainly for the purpose of counteracting floods mirst always be vei'j’- small 
in comparison with the storage provided. The capacity requhed for effectively 
controlling the floods of tbe Damodpr has been variously estimated as from 50,000 



to 100,000 million cubic feet, but the lovrer amount is probably tlie most that 
■would ever be seriously contemplated. It is an almost necessary condition of suck 
a reservoir that as much as j)ossible of the stored water should berua off as soon 
as a great flood has passed, so as to leave room for the interception of as much 
as possible of the succeeding flood. Allowing for this, and for the 
amount that -would have to be reserved for maintaining navigation both on the 
proposed canal and on the Damodar itself, the volume available for irrigation 
would be small and uncertain when compared with the capacity of the reservoirs. 
These would be situated in the rocky, hilly country of Ghota Nagp-ur, and it 
cannot be inl'errecl that suitable land would be available for irrigation in 
every valley in which a reservoir ^^as constructed ; for the sites would be selected 
more with reference to the facilities which they olfered for impounding flood 
waters, than with a view to the probable demand for irrigation. Lastty, the 
value of irrigation in this part of Bengal, as measured by the amount which the 
people are Avilling to pay for it, is so small that the irrigation revenue derivable 
from the costly works jn'oposed would not by itself go very far to justify their 
coustruciion. If now, or at any future time, the construction of these reservoirs 
should he proposed as part of a scheme for extending or improving water com- 
municaiions in Bengal, and for moderating the floods of the Damodar, 
account would no douht be taken of any irrigation that can be effected 
from them, and of the revenue thereon that may he anticipated ; hut this 
must be regarded as a subsidiary matter. W e are unable, on the whole, to 
recommend the construction of these works on the ground of their value as 
a protection against famine. 

396. The Eden Caned . — The employment of the DaniodaiMvaters for irriga- 
iion has come about in quite an indirect way. The districts of Bm’dwau and 
Hughli had been suffering for some years from a very severe epidemic of fever, 
attributed to the stagnant and insanitary condition of old river-beds and minor 
drainage lines. It w'as believed that this state of affairs might be improved 
if a supifly of fresh water for drinking and other purposes could bo thrown in 
from the Damodar ; and tliis ultimately led to the construction of sluices on 
the left bank of the river at Jujoti, 8 iniles above Burdwan, by which water was 
admitted into a nola, wTience by further sluices and a weh’ it was passed on into 
the Eden Canal — a work opened by the late Sir Ashley Eden in 3881. Twenty 
miles fiu’ther on the water is discharged into two natural drainage streams. It 
must he remembered then that the Eden Canal was not intended for irrigation 
but for sanitary purposes. Nevertheless during the last 10 years it has been 
largely used for irrigation. 

397. The cost of the Edeu Canal uj) to date has been Bs. 7,82,161. The 
average annual charges for maiutenauce, establishment, etc., in the last five years 
have been Bs. 57,153. The area irrigated per annum is on an average 26,976 
acres. It was as high as 71,333 acres in 1892-93, and the year following as 
low as 11,739 acres. The average gross revenue from water rates amounts to 
Bs. 30,656. We were assured in evidence that there was a great demand for 
imgation on the Eden Canal, hut we had no evidence that the irrigators would 
be wdlling to pay more for them water than they now do, that is, about a rupee 
per acre. 

- Extension op woiiks. 

398. Proposed weir across the Damodar . — There is no weir across 
the Damodar at the head of the Eden Canal, 'this is evidently a great 
want, for without a weir there can never be any certainty of securing 
tlie supply required for the canal. Mj. Maconchy notes that in 1902 
while there was a volume of 1,000 cusecs passing down the river, the 
supply entering the canal -was only 80 cusecs, about one-tenth of -what it 
should have been. The cost of a weir at Jujoti would not he less than 8 lakbs 
of ruj)ccs. . Mr. Horn, the Chief Engineer, is of opinion that it w'ould-be better 
to make the Damodar weir at Ilaniganj (a much cheaper site than Jujoti) and 
to take the head of the Eden Canal up to this point, a distance of about 46 miles. 
He adds — ” There is much more likelihood of water being in demand for irrigation 
between Baniganj and Burdwan as the country is muclt drier, aud the land- 
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^voulcl derive mucli more benefit from tlie fertilizing Damoclar silt than lower 
down.” Wo are of opinion that tlie irrigation system of tlic Eden Canal can never 
be satisfactory until there is a Aveir across the river at its head sluices. Eut this 
canal is not required - for protection against famine, and until the irrigators are 
ready to pay for the water a rale sufficient to ensure a fair rctiuai on the capital 
cost, Avo cannot rceommcjid'Govcrnmciit to incur this outlay. 


Sechon III.— BIHAE, SOXjTH OF THE GANGES. 

390. Gencntl condUioiis— The province of Bihar, forming the Patna Bivision, 
is under very did'er cut climatic conditions from those prcAniling in the catchment 
basins of the I\Iahanadi, Kasai, or Damoclar. Here the rainfall varies from -13 to 
60 inches, only exceeding this amount in the narrow zone under the Himalayas. 
South of the Ganges it docs not exceed *15 inches. The three districts uoav to be 
considered arc Shahahad, Patna, and Gaya. They have an area of 11 ,1G0 square 
miles and a population of 5, 617,014; and in these three districts lies the most 
important irrigation systcni of Bengal, that of the Sone Canals. Judging from 
the extent of relief operations in 1873-71 and in 1896-97, famine has never 
been scA'crc in modern times througliout this tract. No persons AA'crc employed 
on relief AA-orks in Patna in 1873-71, nor in Gaya in 1896-97, and in the latter 
year only 12,000 people were employed in the rest of the tract. 

100. 'IIic Solid Canals.—'Hic idea of using the Avaters of the river Sone for 
irrigation originated about 50 years ago aaEIi the late Colonel C. H. Dickens, 11. A., 
and for many years the subject Avas under discussion. The project aaus undertaken 
by tlie -East India Irrigation and Canal Company, but Avas liandcd back to Govern- 
mont in 186S, and A\-ork Avas not actually commenced until the folloAviug year. 
Sufficient progrc.^s had been made to allow of Avator being supplied through lircachc'! 
in the banks of the Arrah Canal to the parched fields in the drought of 1873, and 
the canals Averc completed a foAV years after. 'Jlicy carry a maximum A'olunic of 
6,350 cusecs.^ About SO percent, of the irrigation lies in the Shahahad district, 
11 per cent, in Gaya, and 9 per cent, in Patna. Here, as in the ease of the Orissa 
Canals, the early forecasts of outlay and revenue soon 2 )i’OA'od fallacious. By cur- 
tailing the scope of the project Colonel Dickens’ estimate of cost of 186] has not 
been exceeded. But, AA’hcrcas iu October 1875 the GoAmrnmont of India antici- 
pated a yearly irrigated area of 1,013,680 acres, the average of the thm years 
ending 1900-01 aaus only 163,181 acres, and the maximum CA’cr attained Avas 
555,156 acres, iu 1896-97. Tlie ciiltiAutcd area commanded by the canals is 
1,351,302 acres ; so that about one-third of this is Avatered every year. 

401. The total capital cost of the Sone Canals up to 31st March 1902 has 
been Es. 2,67,62,126. The annual charges for niainlcnance, revenue manage- 
ment, etc., amomit to Es. 6,01,801, taken on the aAmrage oL" the three years 
ending 31st IMarch 1902. The total annual revenue calculated for the 
same jAeriod is Es. 11,12,278, leaving a net revenue of Es. 5,07,171 equiAulent, 
to an interest of l'S9 per cent, on the capital outlay.' Here, as in Orissa, a very 
large sum Avas sacrificed to making the canals first class navigation lines. The 
Chief Engineer estimates tliis sum at one-quarter the aaEoIc cajAital outlay 
or Es, 66,86,606. The BuJvar and the Patna Canals radiate from one point 
(Dchri), and reach the Ganges about SO miles a^Aart. The Arrah Canal starting 
J'rom the sameiAoint floAVs hetAveen the tAA'o. It is difficult to see hoAv navigation 
OAi this intermediate line, requiring a lockage of 160 feet, could ever liave been 
expected to pay. The AAaAugation receijAts have hecAA seriously affected by the 
ojAGuiiAg of the Moghul Serai-Gya Eaihvay. Diu’iug the fom‘ years ending 1899- 
1909 they aA'cragecl Rs. 87,600 ; but they fell to Es. 36,507 iu 1900-01, and to 
Es. 23,595 in the following year. The aA’^erage cost of naAogation cstahlish- 
raent only is Es. 15,000 pAcraAiAium. Tlicrc arc 21S miles ppcAi to AAaAUgation ; 
and the average rate of tollage is about 2*2 jAics per ton mile. 

102. Before the comi>lction of fho canals, it Avas anticipated that the cliicf 
demand for Avatcr Avould Iac for the rabi or cold Aveather irrigation, as had been 



found to be tlie case on tlic irrigation u'orlcs of the Punjab and United Provinces, 
J^ui it vas soon found to be otherwise*, and noAV nearly 70 per cent, of the whole 
irrigation is for the Icharif or autumn crop which practically consists of rice, 
the average area of which in the last five years lias been 33d.',665 acres, while 
that of the o'cthi crop has been only 128,610 acres. It is, at first sight, astonish- 
ing that the / jZ/o?’// irrigation is not more extensive, for only once since the canals 
have been opened, has the water in the river not been sufficient to supply the 
full discharge of 0,000 cusccs, cnougli to irrigate 516,000 acres of rice. Put 
this is easily explained. 

-103. The Iiothia. — The universal practice in this part of Bengal is to run the 
water olf the rice fields (ingor) in September; and aCter tliis the crop must get 
at least one watering during a period of 11 days, called tlie liatliia, — gener- 
ally from the 2(i1h September to the 10th of October. If there is a good rain- 
fall during this period the rice will mature unaided by irrigation. Otherwise 
it must receive ’water. The cai)acity of the canals is thus measured by the 
maximum area which they can irrig.ate during tlicsc 11 days. It is of no 
avail irrigating to their full capacity, say 516,000 acres, during July and 
August if they cannot water that area in 11 dajs in October. Should there he 
a good raiiifall during this j)Griod, tlie 516,000 acres may mature. But if the 
hathhi is a diy one, some of the crop will fail to obtain water and must perish. 

101. Former system of irrigation. — Previous to the opening of the Sone 
Canals, the covuvt vy was watered by a system stiU largely prevailing beyond 
the area of canal irrigation and in the neighbouring districts. 'J’hc soil 
is that of the old jdluvial system, and the surface of the country is 
slightly undulating ; a condition which lends itself to the formation of 
hands across the depressions, intercepting the rainfall and forming a series 
of reservoirs, locally hnown as a haras. Ihcsc are sometimes further supplied 
hy ditches or canals, termed jyains, leading water from tlio nearest drain- 
age stream. When the Sone Canals were first opened, water Avas aUoAved to 
fill up llic ahoras, and to bo drawn Ihcncc on to tbc fields. But Avlicn it 
came lo claiming water rates, the rayals nminiaincd that they had only used 
rain and not canal Avatcr, aud it was impossildc for the irrigation officer to 
disprove it. It became ncccssaiy then steadily to discountenance the filling 
of ((haras. 

105. Leases for loater. — li was generally calculated that water would lie 
given for 50 per cent, of the Avholc area of a village; and this irrigated portion 
Avas marked off into one or more Avcll-dcfincd blocks, for tbc irrigation of Avhicli a 
charge Avas made at a reduced rate pev acre. Tlic cultiAmtor is supplied Avith 
AAatcr enough for liis block, hut lie may not use it for irrigatio]i hej^ondits limits, 
Conditions are laid dcAvn in each ease, and among others it is noAV requii’cd that 
there shall be a Avcll-dcfiued village channel, and that the AA'ater shall not be 
aUoAved to escape into an ahara. 'J’hose contracts have become A'cry popular 
and arc eagerly reucAA^d, so that noAv 75 per cent, of the irrigated area receives 
AA’ater on long lease. 

406, JFater-rales . — The present charges per aorc irrigated for AV’ater on the 
Sone Canals arc as i'oUoAVs : — 

Rs. A. 

Seveu years’ lenses for bloek areaF, .all ciops betAA’ccii tbc 2.aLli June 

and the 25th of the next Match . . . . . .28 

Khaiif season leases bcLn'een*25tb June anti 25lli October . .38 

Halt season lenses between loth October and 25tli Marcli . .20 

Hob weather leases beLAVecii.25lh March and 2.9th June . ,48 

Ditto • ditto. . ditto per waloring . 2 0 

The last two fates Averc each increased hy 8 annas in 1902. In ordinary 
circnmstances avc can avcU .under. stand the policy of preventing canal 
Avatcr from escaping into aharak It is a more Avastcful system than carrying 
it direct to thc’lield, and niay easily lead to disputes as to rales. But we think 



it might he j)ossible to utilize the aJiaras during the month of Sei)tember, 'U'heh 
there is abundance of n'ater in the river, so that they may assist in meeting 
the great demand in the liathia. It seems to us that when water is plentiful it 
would he wiser to encourage than to x>rohibit the filling of as many of these 
reservoirs as exist within the blocks ; and that no extra charge should be made, as 
tbe effect will be to reduce the intensity of the demand when the critical time 
comes. As regards aharas outside the blochs, we observe that there is a sanc- 
tioned rate for water supplied by volume between 1st November and 16th 
March, u? 2 ;., one anna for every sixteenth of a cusec running for 12 horn’s, which 
is equivalent to a charge of Be. 1 per 43,200 cubic feet, approximately the Polume 
necessary to flood an acre one foot deep. The rate from 1st Septembm* to 31st 
October is four times as high. It is said that water is never taken for aharas 
under this rule. The system of charging is rather complicated ; but it seems 
possible that it might be popularized if owners of ahaf'as were allowed to 
apply to have .them filled between certain dates, on payment of a fixed charge 
for each, according to size. The applications might be for one year, or for a 
suitable number of years, or until fiu'ther notice ; and the canal establishment 
would arrange to fill the aharas before the latest date fixed. We found that a 
similar system was in force on some of the Pimjab canals for filling village 
tanks for wateiing cattle, etc,, during the period of slack demand in April and 
May. In this case no charge is made, but there is a regular system of regis- 
tering the tanks and arranging for their being filled systematically w'hen wnter 
can be spared. We cannot say how^ far the hrigated area can be extended by 
utilizing aharas as storage works before the hathia sets in ; but "we think tliat the 
practice should lead to a considerable increase in the irrigated area and in the 
canal revenue. It is right to add that neither Mr. Horn, the Chief Engineer, 
nor his predecessor, Mi’. Bucldey, is in favour of this proposal. Apart from 
this, there are only two ways, l)y ivhich the Jeharif irrigation on these aiuals 
could be increased '• 1st, by constructing storage w'orks in the Upper Sone. and 
increasing the discharging capacity of the canals when necessary ; and, 2nd, by 
enforcing an extension of the hathia period from 14 to 21 daj's by restricting the 
supplies to the blocks, so far as this can be done without injury to the crops. 
We have no information to show' w'hat the cost of the former plan w'ould be, as the 
question does not appear to have ever been seriously considered ; but w'e do not 
regard it as in any wny urgent, at any rate so long as w'ater rates on these 
canals remain as low as they are at present. 

407. IMr. Horn thinks that the water-rates on the Sonc Canals might 
be raised, and lilr. Hare, the Commissioner of Patna, would approve of 
the measiu’e, provided it were carried out “ very gradually up to the real 
Value of the water.” There appear to be strong reasons for believing 
that this limit has not yet been approached. The area commanded by these 
canals is under permanent settlement ; and in the present state of the law 
the only means by which Government can obtain any share in the agri- 
cultm’al profits due to irrigation, is by' means of an occupier’s rate, or 
charge for -water srij^plied. Prom the first, special precautions have been 
taken to avoid the slightest resemblance of compulsion in respect of this rate. 
A cultivator is as free to take water at the prescribed rates, or to refuse it, as he is 
to piu’chase or refrain from purchasing manure. Elsewhere in India the fact 
that a field has been irrigated is in itself sufficient to justify the charge 
of a water rate ; but there is a special rule under the Bengal Irrigation 
Act -c'hlch declares that no charge can be made for irrigation unless, a^ formal 
apiilication has been received for water. A penal charge may be imposed 
in case of iUlcit or concealed irrigation ; but no charge can be made for what 
is knowm as involuntai’y irrigation. Owing to the fact that irrigation is not 
indispensable in years of ordinary rainfall, and to the original backw’arduess 
of the cultivators in resorting to it, the rates fixed have been very low, and 
the present system of long leases has been developed ; the holders of these 
leases having preferential claims to water during periods of high demand, such 
as occur in very dry seasons. These measm’es were wise and judicious ; but it 
appears to he no longer necessary to charge very low rates in order to educate 
^ the culti-^'ators as to the value of ii’rigation. 'I'he area under long leases has 
been steadily expanding. During the three years ending in. March 1896 it 
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averaged 271,562 acres ; but in 1901-02 it amounted to 317,818 acres, 
altliongb tbe rate •was increased from E,s. 2 to Bs 2-8 from tbe 1st April 1897. 
The increase of revenue bas been gradual but continuous. It is now approach- 
ing its limit, as these leases are only given for the areas for which protection 
can be assured even in the driest years. The demands for such leases cannot 
ill fact be fully met. During the three years ending 1901-02, applications 
were made for long leases for 252,393 acres ; but the area for which applications 
were refused amounted to 112,64!8 acres, or to 41 per cent, of the area applied 
for. The Executive Engineer, Arrah Division, has reported tliat in that Division 
the canals are now practically leased up to their limit, and that any new lease can 
only be taken if it is very favourably situated. The demand for season leases is 
equally well maintained, and is equally near to the limit of the iiTigating capacity 
of the works. In short, the demand on these canals is in a thoroughly healthy 
condition ; and it camiot be said that the failure of the project as a financial 
investment is now in any way due, as in Orissa, to a slack demand, or to the inability 
of the cultivators .to appreciate the value of irrigation. In such circumstances 
il is difficult to justify tbe low rates which are now charged. 

408. a ecommouloAion io vio'ease water-raies . — The question may be 
considered from another pomt of view. Experiments on the outturn of irri- 
gated and unirrigat ed crops of rice and wheat have been made for many years 
in .all the dhusions of these canals. The general results of these experiments, 
after valuing the outturn at the average rates reeeived by the cultivators, arc 
as shown below : — 


AVERAGE VALITE OP ANNUAL OIJTTDUN (GRAIN AND Sf RAW) PER 
1 ACRE. 


Throe years ending 

Rice. 

Wheat. 

Irrigated. 

Unirrigated. 

Diflorenco. 

Irrigated. 

Unirrigated. 

DilTercnco. 


Hg. I 

1 

«s. 

Ee. 

Rg. 

Rb. I 

Rs. 

Merch]89G 

08 

not observed 


30 

not observed. 


„ 1809 

88 

U 

14. 

43 

38 

5 

„ 1902 . 

31. 

23 

11 

42 

32 

10 


The results in the last line are based on 989 separate experiments, of which 
409 were on irrigated, and 2GS on unirrigated rice. Of the wheat experiments 
170 avere on irrigated, and 142 on unirrigated lands. Details of experiments of 
this kind are of coiuvse ahvays open to criticism, hut there -is no reason to suppose 
that the differences in favour of irrigation are on the side of excess ; and, if it is 
true that irrigation increases the a'aluc of an acre of rice by Bs. 12, and that 
of an acre of avheat by Bs. 7, there is room for a considerable enbancement of 
the water rates which are now charged, 

409. Question of an owners' rate . — We thinb it right to consider hero the 
question whether on the Souc system, in addition or as an alternative to the 
increase of the water-rates, which generally fall exclusively on the occupier, an 
owners’ rate ought not to he imposed. Wo are aware that such a rate cannot 
be imposed without legislation, as the Northern India Canal and Drainage Act 
is not applicable to Bengal. The question of imposing such a rate in the Orissa 
system has, we understand, been already under discussion between the Govern- 
ments of India and Bengal ; and the conclusion has been reached that in vio\v of 
the fact that the greater part of the tract is imdor temporary settlement, and 
tliat at the last revision large enhancements -were talccn, it would not be expe- 
dient, at any rate for the present, to pursue further the question of levying an 
owners’ rate in that tract. Whether the question will ever bo revived in Orissa 
is perhaps doubtful, since, in all provinces and tracts under temporary settle- 
ment, the State can, sooner or lator, obtain from the landowners in the form of 
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an pnliancement of tlio land-revenno tlieii* proper share of return for irrigation 
supplied to tlieir lauds. But the case of permanently settled tracts, like the Soiie 
area, is altogether different. I'lie land-revenue is inimutablo ; and, the irrigation 
revenue being derived solely from ‘water rates falling wholly on the occupier, the 
landowner pays nothing to the State for any benefit which he may have received 
from ■^vol’ks wliich have been constmoled at great expense by Government. jSTow, 
we find incontestable evidence that the landowner frequently, if not always, 
receives immense benefit from the irrigation provided on the Sone system. ]\Ir. 
Oldham cites a case in wliich an owner admitted tliat a village, which at one time 
brought him m only Rs. 3,C00, since' the introduction of canal irrigation 
returns him Rs. 18,000 per annum. He knew of lauds of which the 
rents had risen from Rs. 3 to Rs. 6 and Rs. 7 per bighet, from tho same cause. 
A Patna landowner admitted that the income of an estate, of which ho was a 
shareholder, had risen from Rs. 8,000 to Rs. 23,000 in a good year. Tho Exe- 
cutive Engineer, Bnxar Division, knew of cases in which rents liad risen from 1 
annas to as many rupees ; and the Superintending Engineer instanced cases in which 
the rents had been qnadnipled. Of course, in tire case of non-occupancy tenants, 
the landowner has no difficulty in getting the enhancement; but onr" witnesses 
were of opinion that in spite of the provisions of tlio Tenancy Act, lie con- 
trived generally to levy enhancement from the occupancy tenant as well. 
Enhanocments, by contract with the landowner, are admissible in the case of such 
tenants ; and the position of the landoumcr in valuable irrigated land is so strong 
that he can, no doubt with ease, obtain the consent of his tenant to any reason- 
able enhancement. Of course, where tho custom prevails of paying rent in kind, 
the landowner obtains automatically, with the increase in tho produce due to irri- 
gation, an increase in the quantity which falls to his share. Unless the evi- 
dence is altogether incorrect and imslcnding, the landowners of the Sone area are 
enjoying immense advantages, for which they are paying the State little or 
nothing ; and wc think that in justice to the general tax-payer, a serious endea- 
vour ought to be made to get something substantial fi’om them. If it be 
alleged that to levy an owners- rate would be an infr’ingement of the permanent 
settlement of land-revenue, the reply seems to be that there is no ground for 
considering the owners’ rate, any more than the occupiers’ rate, to he land-reve- 
nue. Both are payments for water supplied by the State. There is nnothcr 
difficulty -which has been brought to our jiotico, namely, that any rate or charge 
imposed on the owner is certain to be passed on by him to his tenant. This 
objection ought to he met so far as possible by strengthening the law for the pro- 
tection of the tenant. But if, notwithstanding all endeavours to strengthen it, the 
law still remains wholly or partially inetfective for such protection, we 
think that tlie principle should he recognized that an owners’ rate is legally and 
equitably leviable from tho landowner; and that, unless serious administrative 
inconvenience wordd result, the rate should he actually imposed, and levied fro n 
him, whether he succeeds in 23assiug on ilie charge or any j)ortion of it to the 
tenant, or not, 

410. There appears to ns to he a very strong case for takinga larger irriga- 
tion revenue from the Sone Canals, either from the owner or the occupier, or 
fr’om both. Tho interest charges on the Sone, Canals to the end of 1901-02 have 
exceeded the net revenue by Rs. 2,l5,d.4,G97. Diu’ing the throe years ending 
March 1902, the average annual excess of interest charges over net revenue 
amounted to Rs. 5,26,024 ; so that, until measiues are taken for increasing 
the net revenue, these works are likely to impose a constant annual charge of 
about 6 lakhs on the State. The average annual amount of the water rates during 
the same period has been Rs. 10,20,459, on an area of 481,333 acres, or ' an 
average of Rs. 2T5 per acre. If -this average rate could he increased 
by 50 pel' cent, or to Rs. 3-1-0 2?er acre, or if an owners’ rate of about Re. 1-1-0 
per acre could be imposed, the charges for interest would he fully covered 
in future. It may not be jiossible to make such an increase all at once. But 
we think that the question of making some ^progressive advance on the present 
rates deserves early consideration ; and that an even higher average rate than 
Rs. 3-4 may be eventually contemplated and will be . paid without difficulty. 
The canals have done a great deal lor this tract. Tliey have afforded it 
absolute protection against famine; and they have greatly, increased the proQis 
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of cultivation, and the material resources of the community. Although the 
work has been so far unproductive, we think that its construction has been fully 
justified by its great protective value, "^’cre it possible to find two uniivigated 
■ districts in precisely similar conditions as Orissa and Southern Bihar, we should 
hesitate before recommending such an outlay as has been incurred in the 
former for the purpose of protecting it from famine ; but we should have no 
hesitation in respect of the latter. This is no reason, however, why this work 
should continue to impose a permanent charge on the tax-payor, if the people 
who derive such great benefits from it arc now in a position to pay the full cost 
of providing them. 

Advantage of the lease system. — One valuable lesson is to be learned 
from the history of the Sonc Canal system, namely, that even in areas in which 
the rainfall is considerable and the existing means of irrigation tolerably well 
developed, and where therefore the likcliliood of a keen demand for water in 
ordinary years is a matter of imcertaiuty, there is good ground for believing that 
ultimately, though not perhaps for many years, the people may learn to set a 
’ high value on the water, and take up at remunerative rates all that can be 
supplied to them. In such cases the system of leases is excellent, teaching the 
people the value of water as an insurance, and protecting the revenue from 
excessive fluctuation. 

412. Irrigation in Bhabna and Sasseram, — The whole area of the 
Shaliabad district is t,36S square miles, of which much ihe larger portion 
is sufficiently protectoxl by the Sonc Canals. There remains to the west an 
important Sub-division (Bliabua) and a part oE Sasscram, containing about 
GOO square jrules in the plains, besides some hiU country, beyond the reach 
of the Sonc waters. Tins tract, although 281,000 acres are said to be irri- 
gated from private works, is still much exposed to drought; and the barren- 
ness of the fields is all the more striking from its contrast to the fertile 
plains in the neighbourhood. This Sub-division is traversed by several minor 
streams coming from the Kaimur Ililh in the south, and the subject of th’awing 
on them for water has been fully discussed. Six years ago, I\Ir. Buckley, then 
Superintending Engineer, wrote an important note on the subject and concluded 
that the .supply in these rivers was so pi’ccarious that he could not recommend 
the outlay of Government money on the project. The principal river hero is the 
Karamnassa, which separates Shaliabad from the ^lirzapur district of the United 
Pro'vince.s. The .supply of this river is not reliable ; but the need of irrigation is 
so great that, in October 1902, we thought it worth while to urge on the Bengal 
Government the importance of surveying the upper portion of its coui'se where it 
passes through hills. Here, the late Mr. Levinge, formerly Chief Engineer of Irri- 
gation Works in Bengal, left it on record that in “ his confident opinion ” there was 
a magnificent site for a reservoir to contain 40,500 million cubic feet of water. 
The "sm*vcyis now in xirogress, and it seems clear that an effective r&servoir can 
be made. But •^vhether it. will be at a reasonable cost, we cannot yet say ; and we 
cannot admit that the liability of this Sub-division to famine is so great as to 
justify a large unrcmuncrativc outlay. If the Bengal Government sees fit to 
proceed with this project, it. will of course be ncocss.ary to consult, -nuth t.hc authori- 
ties of the United Provinces, who have an equally strong claim to the use of the 
Karamnassa for the dry plains of lUirzapur. 

413. Frivafe irrigation toorJes in Eastern Bihar. — East of the Sonc 
Canals in the Patna, Gaya, and Monglyw districts, t.hcrc are no State irri- 
gation works, but a great deal of very important irrigation is effected 
by private means. The system adopted is tliat of pains and aharas de- 
scribed in paragraph 403. Tliis system seems to have attained its highest 
development in Gaya, where 1,670,000 acres— more than half the area of the 
district— arc said to be watered in this way. In t.ho up])er lands, Avhore jmins 
are not practicable, aharas only are made. In lower lands there are both 
pains and aharas, working in conjunction or soparat.oly. The former are 
sometimes really canals, more than one of which irrigates many thousands of 
acres in from 100 to 200 villages. Sometimes these work's are supplied -with 
masomy sluices, but this is exceptional, 

Y 
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These -works are essentially private— the property of the landowners. 
The custom in these districts, except where there is canal irrigation, is for the tenant 
to pay Iiis rent in kind sharing the .produce of the soil with his Iando■\^^ler. 
Theoretically the landowner and the tenant should sliare the produce equally, 
but generally the former claims at least ^-gtlis of the whole. Where this system 
prevails, the customary obligation to repair pains and aJiaras rests on the land- 
owners ; and the maintenance of the pains depends wholly on the proper observance 
of this obligation. Unless therefore the system of payment in kind (baoli) 
is also maintained, the obligation, and such inducement as the landowner now has 
to observe it, wiU disappear together. Mr. Oldham, Collector of Gaya, who 
has devoted much attention to the question of how the maintenance of these 
private irrigation Avorks, which he regards as essential to the protection and 
prosperity of the country, should be secured, would prefer to see the baoli 
system eAmiy where abolished in favour of the cash system of rents. In tins 
opinion, however, he is not snpported by other oflioers ; and as regards the 
maintenance of these work's, it is not ajjpareut what advantage would be 
gained by the change, which would result in the transfer of the obligation 
from the shoulders of the landowner to those of the tenant. It is true, 
howcA’-er, that, owing to the sub-division of land, the landowner now rarely does his 
duty in keeping the silt-cl^red and the aJi^aj'a in repair ,* but he would 
do it still less were it not that he shares in the produce of the land’. 0-wing to 
the sub-division of the land in recent years, and to the total Avant of any power 
of combination on the part of the landowners, these simple but A'aluable irriga- 
tion works are falling year by year into disrepau-. There is no law to compel a 
person to carry out rfipairs, so they arc not done ; and, tmless some means can bo 
found to stop the resulting deterioration, it Avould appear as if the GoA'Crnment 
would have to stop in and take • over the works, or at least the pains, altogether. 
There is, however, no urgency at present for so SAveeping a measure. 

. 415, Nml of legislation,— Mx. Oldham, the Collector, Avith the full con- 
currence of Mr. Haro, the Commissioner, recommends that an Act be passed, 
enabling the Collector to compel the landoAATiers to carry out repairs, when he is 
satisfied on competent advice that they are absolutely rcqiih’ed to Iceep up the 
irrigation. In the CA'-ent of flie landowner refitsing to hear his share of the work, 
Mr. Oldliam recommends that the Collector should have poAver to execute it and 
charge the cost to him. 

416. In connection with these private irrigation works, another matter is said 
to require legislation. The water is diverted from a river into the pain by 
means of temporary dams ; and if one of the owners of the pain is energetic 
and Avishes to take in more water than his share, he can easily enlarge the chan- 
nel at the head, which is not provided with, a masonry sluice, or he can increase 
the height of the dam across the river. In the same way a landovmer may put a 
band in the pain below liis own fields in order to increase his supply. Or, if he 
is a new-comer, he may make a newpaiw and carry water off the river, to the 
detriment of tlie OAvners further downstream. It is easily to be seen what a 
fertile som’ce of dispute tliis might be, there being no record-of-rights in the 
water. As a matter of fact, it leads to much litigation, as well as to rioting and 
local disturbances, 

417. Mr. Hare recommends legislation to the following effect : — 

To give the Colledtor poAA'cr to mtorfere in cases of tlie construction of 
in rivers, in order — 

(1) to prevent disputes and rioting ; . 

(2) , to, prevent um'easonable-Avaste of AA-ater to the , detriment of 

those who live loirei* down the river ; 

(3) to prevent grave and material . alterations in, and, diversions 

of, the' rivers, A^'-hioli may seriously affect the country. , , 

- Mr. Hare does- not consider it would be judicious ■ to allow the Collector to 
make a full recoi’d-of-rights in Avater, such as is prepared for land. Ho 
apprehends that the -record Avould' be’ 'too complicated. . But he bonsiders that 



163 


a record should bo prepared Avbich would show the i’acts ;'and that, when dis- 
putes arise, the Collector should have power, on application of the parties, to give 
an ad interim- order whi(;h should remain in force uuti] set aside by a decree of 
Ibc Civil Courts. On the otlicr hand, Mr. Oldham, and other officers of 
considerable authority, such us the Hon’blo l\Ir. Eourdilloji, Mr Maophersou, 
iilr. Finucane, Mr. l\raddox, and our local member Mr. Allen, consider that 
it would be decidedly advantageous to have prepared a record-of-rights in 
.water, no less full than the rccord-of-rights in land. There is said to be no 
legal obstacle to tlie preparation of such a record ; and the chief reason why it 
h;is not been done seems to be, that the work of preparing the record for land 
alone has Ijecn as much as the existing stall and establishments entertained for the 
jiurposc could cope with. The landowaieus, no less than the officials whom we 
questioned on the subject, agreed that, if the power of deciding disputes, with 
reference to the exercise of or encroachment on rights in water, were exercised 
by the (.Ol lector instead of by the Civil Courts, nothing but good would result. 
We tliinlc, then, that at least in all di.stricts, or parts of districts, in which the 
maintenance of private works of iri-igation is neglected owing to the non-obser- 
vance of customary obligations, or where disputes frequently arise owing to the 
misuse or misapprojmntion of water, full rocords-of -rights in water should be 
prepared with the least practicable delay; and that the Collector should 
be given, for the enforcement of the riglils so recorded, not less author- 
ity than he has for the enforcement of rights in land. Wc consider also 
that power should be given to the Collector to compel the owners of 
a to build a proper masonry sluice at its- head, wherever 

there was reason to believe that more w'ater was entering tho pain 
than was its just share; and, in the same Avay, that the Collector should 
have ]) 0 wcr to foi-cc any landowner to build a mjisomy outlet in the banks of 
the pain for his irrigation channel, when he was evidently taking more than his 
just share of the water. Another point brought to our notice is the difficulty 
experienced by any one in taking a -water channel through the land of another 
o-wuer who may object to give a right of way. Wc think that some power of 
compulsorily acquiring a right of occupation, similar to the pro^^sions relating 
to the constiTiction of water-coumes in the Northem Indian Canal and Drainage 
Act VIII of 1873, should be conferred upon the proper authority. 


Si;cTiOx\ IV.— BIDAR, NOllTH OF THE GANGES. 

118, IrrUjatlon in Northern Bihar . — The four districts of tho Patna 
Division north of the Ganges are Champaran, Saran, Muzall'arpur, and 
Darbhanga. They consist of 12,168 square miles and liavo a x^opulation 
of 9,867,373, or 800 to the square mile. This tract is, os we have 
already observed, liable to frequent and serious drought. Between 
the years 1873-74 and 1899-1900, it suffered from two famines, and from 
two scarcities sufficiently severe to require an appreciable expenditure on 
relief operations. In 1896-97 tho famine expenditure amounted to 85 lalchs. 
The scarcity of 1888-89 cost df lakhs ; and that of 1891-92, nearly 2-J. Tlio 
severity with which the elfccts of drought are felt is attributable largely no 
dou])t to the density of the population, a considerable proportion of Avhich 
subsist from hand to mouth, and suffer accordingly whenever the crops fail 
seriously and prices rise high. The occurrence of three droughts A^'itbin 
the last fourteen, years demonstrates tlio variability of the seasons in a 
most strikmg manner, and suggests the inference that irrigation works are 
likely to bo of considerable value as a means of protection. In this tract tho 
only State irrigation rvork actually in operation is the small Madhuban Canal, in 
the Champaran district, dra'^^•u from the Teur river over Avhich a Aveir is built. 
It is 6y miles long, and, on an average, irrigates annually 4,126 acres. It has cost 
up to date Ds. 78,646, of wliich Government lias paid only Rs, 6,881, tho balance 
having been subscribed by the laudoAvners aaTio benefit by it. The annual cost 
of maintenance is 11s. 7,d'96, but the Collector rexidrts that the arrangements for 
irrigation are very ■unsatisfactoi’y. Water is given free of charge to the rayats. 
This small AAbrk requires no further notice. 



419. The Triheni- Canal. -^Althongh. tlie rainlall of Tirhui, aiorth of the 
Gandak, is ratlier lieavior tlian tliat in the lands further south, it is in the 
former that the effects of drought have been most severely felt ; owing, we 
were told, to the fact that rice is more exclusively cultivated in the northern 
part, while fiu'thcr south other produce is raised reqm'ring less water. Atten- 
tion then has been^ chiefly turned to the irrigation of Korthern Tirhut. 
"We take first the district of Ohamparan, which is divided into two distinct parts 
by the river Sikrana, flowing from the north-west corner in a south-easterly 
direction. To the north of this, river the slope of the country is from north 
to south, and the soil is clayey and well adapted to rice cultivation. A consider- 
able proportion of the northern part is already irrigated. To the south of the 
Sikranathe general slope of the country is parallel to that of the river. The soil 
consists of fine light sand and clay, and is often impregnated with saline matter. 
The cultivators in tliis tract object to irrigate their laud, on the ground that 
once irrigated it always requires irrigation. They seldom even irrigate from wells, 
although in the dry season the water surface is only 12 feet below the 
surface. This seems to indicate that this tract does not often suft'er from drought. 
On its north-western border the district of Ohamparan is bounded for ' some 
miles by the Gaudak, one of the few great rivers of Bihar which, like the 
Ganges and Gogra, are fed from the snows, and the volume of which is therefore 
absolutely reliable. A very large project, embracing canals fi’om the right and 
left banks of the Gandak, which were intended to irrigate over 2 million acres, 
was seriously considered thirty years ago, and attention was called to it again in 
the report of the Famine Commission of 1880. The much smaller project 
known as the Triheni Canal may ho regarded as part of the original left bank 
canal. Earthwork w'as begun upon it as a famine relief work in 1897, and it 
was finally sanctioned on the 7th March 1901. The Avorks arc now being con- 
structed. 

420. The canal is to be taken from the left bank of the Gandak near 
the frontier of Nepal, and to run parallel to the foot of the bills in a south- 
easterly direction, iirigating from its right bank the country lying between 
it and the Siki'ana river, and commanding an area of 427 square miles. It is 
designed for a discharge of 2,170 cusecs, and the area to be irrigated each year 
is estimated at 114,000 acres. The sanctioned estimate is Es. 37,91,789. As it 
will dh’cctly cut across all the numerous torrents which flow from the Nepal Hills 
south to the Sikrana, the canal must be an expensive one. Its gross revenue is 
estimated at Es. 2,45,000, in addition toEs. 42,750 on account of enhanced value 
of land revenue. If these figmes prove acemvate, the, capital cost per acre 
irrigated will be Es. 33, that of the Sonc Canals being Rs. 58. The econorny 
in this case is due to no x>rovision being made for naangation, and to the simple 
character of the head-works, as a weir across the Gandak is thought to be unneces- 
sary. The canal could be e.'ctendcd by di’opping it into the Tliatharia river and 
taking it off again lower down, so as to water 115 square miles lying to the west 
of the Tilari river, "We recommend that this extension should take place, and 
at oiu’ suggestion the Government have approved of the raasom’y Avorks now 
under construction being enlarged, so as to allow of ■ an increased volume - 
bein" passed down the canal AA’heneA’’er it may bo necessary. "Wc do not doubt 
that in time the cultivators will learn to appreciate this canal as much as they 
do those of the Soue, and that it Avill prove in every respect a most valuable pro- 
tective, perhaps even a productiA-’c, work. 

421. ^ The Dlutha Canal. — The only other State urigation work now tmder 
construction in ITrliut is a small one knoAvn as the Dhaka Canal the water of 
Avhich is to be drawn from the Lai Bakhiya river, of which the minimum dis- 
charge in October is stated to be 300 cusecs. The estimated cost of this canal 
is Its. 2,93,145, the area to he urigated in the Dhalca Sub-division, 13,500 acres, 
and the revenue ultimately to be gained, Rs. 34,250. It is proposed to begin by 
charging a water rate of Re. 1-8-0 for rice and Re. 1 for the ra6i crop.- The 
canal was sanctioned in 1901, as a famine protective work. 

422. Tort'ents from Nepal. — The . torrent streams that issue from the 
lower Nepal Hills are subject to the disadvantage that the Nepalese have 
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it always in tliclr power to clam uj) the ohanncls and nsc tlie water, for 
ilieir own pm’poses. Nor can tliey be blamed for so doing, provided they 
do not waste water. But this being the case, it is only the larger streams, 
which they cannot entirely stop, that are worth examining for irrigation 
X)m.'poses. Of these there are three in Chainparan — the Tilari, the Bussa, and 
the Bakliiya rivers — projects for the utilization of which are now under con- 
sideration. These streams were said to liavc a minimum discharge in October 
of 200, 150, and 200 cusecs respectively. But gauge observations taken for our 
information in 1901 and 1902 show that throughout September in the first of 
th(se yeai-s the discharges were so low as to be practieably valueless, and that 
they were little better in the following years. Here, as on the Sone Canals, the 
cracial time for irrigation is the • liaihia in October ; and if a certain supply 
cannot be guaranteed at this period, it is no use proceeding with these projects. 
Mr. Bernard, the Collector, bears testimony to the value that these irrigation 
schemes would be to the district : to the urgent need of artificial irrigation owong 
to the irregularity of the rainfall in October ; and to the eagerness of the rayats 
to obtain water. But in •\acw of the liability of the supply to fail utterly Avhen it 
is most wanted, wo camiot rcgawl these projects as sound. It is, however, possible 
that relief labom* might be usefully cmploj'ed in excavating chamicls or 
taking off from these rivers, similar to the work referred to in paragraph 130 infra. 

‘1'23. Irrigation in MvzaJlarpnr. — The disti’ict of Muzatfarpur is an alluvial 
tract of the greatest fertility, but subject to the draw'back that, in parts, the 
rice cultivation is so highly developed that the failure of that one crop results 
in a heavy calamity over a considerable tract of country. The district is well 
watered ; it has largo expanses of swamp andy/iiZ, and is crossed by numerous 
streams rumiing diagonally from north-west to south-east, and connecting with 
the great boundary rivers, — the Ganges, Gandak, and Bagmati. Prom these 
streams a good deal of iri'igation is carried on, and in the rains they flood the 
country far and "wide. 

42'ii. The Bagmati sohcnic.— lu this district a more considerable scheme 
than those dealt wilh in paragraplis 421 and 422 has been under considera- 
tion. The Bagmati is a much larger river than the Bakhiya ; and 
in 187G it was proposed to tlu'OAv a weir across it, and to construct a 
canal calculated to irrigate 152,000 acres of hharif and 60,000 acres of 
rnhi, at a cost of 41 lakhs. This scheme was rejected by the Government 
of India, but was revived on a smaller and less ambitious scale after 
the famine of 1896-97, and work Avas proceeded with for famine relief. 
A dclailcd iirojcct was then prepared for a canal to cost 9 lakhs omitting the Avoir 
over the river. This Avas condemned by Mr. Buckley, the Chief Engineer, Avho 
considered, as his predecessor Colonel Haig had done tAventy years before, that a 
Aveu' and proper regulating head sluices were qixite indisponsablo ; and this brought 
the question back to the estimate of 41 lakhs Avliich had been rejected in 1876. 
Eor any project of a smaller scope the construction of a weir could not be justified. 
It seemed evident, however, that the larger Avork could never bo remunerative ; 
AA'hilc, in the opinion of the Lieutenant-Governor, t.ho arguments wliich had been 
advanced in its favour as a imroly protcctiA'c AAurk were not sufficiently strong 
to warrant its execution. 

425. This opinion avc arc inclined to accept, but with some reservation. 
The papers indicate that the project is likely to cost between 40 and 60 lakhs, but 
that the aveiagc gross revenue aatlII amount to 1-^- lakhs only, of Avhich 1 lakh 
Avill be requued for working expenses. Taking interest charges at 5 per cent., 
a rate Avliich allows for interest diu’ing construction, the Avork is likely to 
impose a permanent charge on the State of between 14 and 2 lakhs per annum. 
A Collector of long experience in this district considei’s that the probable cost 
of providing famine relief, Avithin the tract Avliich the canal Avould protect, is 
equivalent to an annual charge of Bs. 26,000. Such an estimate must be 
necessarily speculative ; but if the cost of relief is no greater than this, Ave cannot 
but agree that it is not worth while for the sake of avoiding it to incur a 
permanent charge of 1^ or 2 lakhs. We arc imwilling, hoAvever, to believe 
that ’it is hopeless to anticipate a higher average gross revenue than lij- lakhs 
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from a Vrork W'liicli is capable of irrigatinij 200,000 acres, or an all round rate 
of only 12 amias per acre. It may not be possible to realize a liigber rate than 
this in a district Avbicli can do so well ndtbout irrigation in years of ordinary^ 
rainfall, or in three years out of four. But after i he experience gained on the 
Sonc and Orissa Canals, wo think that it should be possible to educate the 
people in the 's^aluc of protective irrigation ; and to induce them, within a 
reasonable period, to take long leases at rates not lower than those ■which arc 
now realized on the latter canals, where irrigation is certainly not more 
valuahlc than it would he in Muzaffavpur. If the canal can be relied on to 
give unfailing protection to 200,000 acres in a year of drought at a capital 
cost of 60 lakhs, it cannot be regarded as very expensive ; and u it were possible 
to increase the gross revenue ivithiu a reasonable time to 2ij lakhs, involving an 
all round rate of only He. l-I-O 2 )cr acre on the wdiole area that can be irrigated, 
we think that the construction of the work would he justified on account of its 
protective value. We recommend, therefore, that detailed estimates should 
be prepared, although it may bo advisable to defer its execution pending 
comjdction of the llibeni Canal, and of the smaller experimental project in 
Darbhanga referred to in paragraph 429 below, wlien a hotter idea may be 
formed of the revenue which may ho expected from works of this class. If this 
be done, and the estimate is generally appinvcd, the wort will he available for 
the employment of relief lahom\ We arc not satisfied, however, that 
the sraaUor scheme of 1896 should be wholly condemned; and we think there may 
])erhaps be a good case for completing it as a district work as jn’oposed by 
Mr. Disney, the District Engineer, either at once or whenever it may he neces- 
sary to employ relief lahoiu*. 

426. Irrigation in Darbhanga , — The p)liysical characteristics of the 
Darbhanga district resemble in many respects those of Muzafiarpur. IVumcrous 
streams flow into the district from the Nepal hills, and south of the boundary 
stretches a broad holt of rice land. The whole, of the district north of the 
Bagmati river was severely affected in the famine of 1896-97. There were, how- 
ever, four tracts which escaped the otTects of the drought, and in three of these 
the escape was due to irrigation from the rivers nmning through it. The fourth 
was a rahi tract. In this district two projects have been brought before us — the 
Dous and the Kamla iiTigatiou schemes. 

427. The Dous project . — The Dousisa minor river tliat Hows from Nepal 
into the north-Avest comer of the district— a tract nliich Avas severely alfected 
by the famine of 1897. There arc no records of the discharge of tliis river, but 
it is known that it is dammed up by the Nepalese after November, If a volume 
of from 125 to 250 cusecs could bo counted on diu'ing the hathm, an area of 
from 6,000 to 12,000 acres of rice might be Avatered. The evidence before 
us was, however, to the effect that although in ordinary years the rayafs might 
take the AA-ater, they AA'ould certainly object to paying for it. 'ihere is no more 
to he said of this project, oxcejit that here, as clseAvlierc, measures should be 
taken to learn exactly Avhat volume can he counted on in the rivers at all seasons. 

428. The Kamla xwoject . — Wc shall have occasion to refer below to the 
excellent Avork done on the river Kamla, by Jlr. 11. S. King, a sub-manager 
on the Darbhanga State. WehaA’chad to consider whether operations should 
not he entered on here, on a scale more extensive and more permanent than 
can possibly he secured by AA orks of this Kind, the success of which depends 
so much on the personality of single indiAridual. In 1877 a scheme was 
drawn up for providing iiTigation from this river by a main canal 124 miles 
long, with three distributaries, to command an area of 460 square mOes.' 
The cost of the project, which aaus carefully AA'orkcd out, was estimated at 
Bs. 10,41,000 and the area likely^ to he h’rigated at 52,000 acres. Erom 
the actual results obtained by Mr. King, it is safe to count upon this 
estimate of area being realized, at least in years of deficient rainfall. In the 
matter of supply, requirements Arill be satisfied if Abater can be obtained up to 
the 16th October ; and the estimate made by the Chief Engineer when the 
project was prepared, A\'as that up to that date 600 cusecs would he obtainable 
in the.driest years, and 900 cusecs in ordinary years. It is also establisbed 
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that the river is too large to be dammed up in Nepal betore that date. .There 
seems, therefore, to be no reason to apprehend that the supplies u'ill ever fall 
sliort of requirements. As regards the demand for the water, there is no doubt 
tliat it would all be taken up in a year of drought. Such years occurred in 
1888-89, 1891-92, 1896-97, and 1901-02. In the last tw'o years the willingness 
of the people to take the water was fully demonstrated. It may be concluded 
that they would be certain to take it at least once every four years. How far 
they would take it, in other years is a more difficult question. Mr. King and 
the Pistrict Officers entertain serious doubts whether they . would take the 
water at all. 

4-29. The arguments for and against the execution of this work are very 
similar to those which we have considered in the case of tlxe Bagmati. In both 
there ajxpears to be a water-supply that cau be relied on — a point wliicli, 
however, should be further established by a systematic record in future of 
September and October river discharges ; and in both the estimated capital 
cost in relation to the acre to he protected is very low, or little over Bs. 20 per 
acre. Both works will liavc a considerable value, but both will entail a heavy 
permanent charge on the State, unless a higher revenue can eventually be 
obtained than that which the local officers now anticipate. But there is this 
difl’erencc, that the Kamla is only about a quarter of the size of the Bagmati, 
and its construction wHl, therefore, involve a mucli smaller financial risk. 
Bor this and other reasons, wc recommend that a detailed estimate of the Kamla 
scheme sliould now be prepared ; and that if the cost per acre is not much greater 
than now anticipated, or not more tlian Rs. 25 per acre, it should be sanctioned, 
and put in hand ns soon as funds can be made available. Me may obseiwe that 
]\rr. King has recommended that the western channel should be located tlrree mil&s 
further to the west, where it will be less liable to injuiy from floods, and will 
command a greater area. In view of the sevei'e distress to which these densely 
populated districts of Northern Bihar are subjected -whenever there is a failure 
of the autumn rains, and of the means of reliable protection that are 
available, wo are unwilling to admit that the cost of protection -will exceed 
its value until tlie matter has been put to a crucial test. Such a test the 
construction of the Kamla project will afford at a moderate cost. 

4.-30. Private irrigation tcorlcs . — In these districts, as in those south of the Gauges* 
a good deal of irrigation is carried on from pains, the property of the landowners. 
One satisfactory instance was brought t'o our notice of a pain made from the 
river !Musan, in (he north-western corner of Champaran. It was dugas a famine 
relief work in 1897, and since then has been under tlie charge of Mr. Scaly, the 
Pistriot Engineer. It irrigates an area exceeding 10,000 acres, in a strip of land 
about 15 miles long, and 3 or 4i miles in width. The necessary silt clearance and 
other minor repairs are done entirely at the cost of the cultivators who pay a cess 
on the area irrigated. !Mr. Soaly makes a yearly budget of his requirements, and 
divides it proportionately among the cultivators, who pay in their money t6 
the Collector. The amount is about 2 or 3 annas an acre ; and at the end of 
the year the Collector has generally a surplus to bo carried on to the next. 
Mr.’Sealy says the system works without anj trouble, and he -would not hesi- 
tate to apply it to masonry works, were it found desirable to construct them. 

, I 

431. Under the enlightened orders of His Highness the Mahara ja of Parbhanga 
private irrigation works on a much larger scale have been carried out with great 
success by Mr. R. S. King, who has skilfully utilized the water of the Kamla 
river. In May 1897, Mr. King spent about Rs. 10,000 in channels and temporary 
dams, diverting the Kamla -v'atcr to the cast into old channels of the river, 
from which it could be carried by pains, or village channels, into adjacent rice 
lands. In this way he saved 22,000 acres of rice. Again in May 1901, he added 
a fresh channel miles long, and - in the scanty rains of that year he 
secured the rice crop of 35,200 acres situated in 42 villages. In the Noyombor 
following he made a temporal y dam, across the river, turning its whole supply 
iiito the dry bed of thc-Jibach river, and sdoured a good rabi crop at an outlay of 
B a 4,000, . I r.. : . . . ■ . 



168 


432. The excellent resnlts attained by Mr. Sealy and Mr. King, and 
by the managers of other estates and factories, show how much can be done, 
by active and energetic officers of long local experience, to iitiKze the 
available water-supply in seasons of drought by temporary and compara- 
tively inexpensive expedients adapted to the exigencies of the moment. Work 
of this kind cannot, however, be carried out conveniently through the agency 
of the Public Works Department. A manager of private estates has a much 
freer hand in undertaking measiues for the benefit of his tenants than can be 
given to a Public Works officer. If Government make a canal it is expected 
to pay high compensation for all the land occupied, to provide crossings at 
all village roads, and to incur charges and liabilities which are really prohibitive 
in the case of works required to meet temporary emergencies. Above all a dhect 
return of some kind is expected on the outlay, which involves the introduction 
of a scale of charges, and consequent inquisitorial measures which are certain to 
be impopular and also costly. We think it almost certain that a great deal could be 
done for the protection of these districts at a comparatively small expense, and 
at a cost that would fall far below the net cost to the State of any ambitious 
system of permanent works, if in seasons of drought prompt measures could 
be taken for throwing earthen dams across the principal streams at the 
earliest possible moment, and for diverting the water through the network 
of channels already existing, connecting or closing these channels where 
necessary. ' 

433. Assistance to Dislniot Boards in carrying out relief toorhs . — 
these districts there are able and highly qualified District Engineers, who have 
held their appointments for years and Imow almost every square mile of their, 
charges, and on the District Boards there are many European gentlemen of great 
ability and resoxmoe, who have an equally intimate experience of the requirements 
of the district. With such an agency available, it should be possible to keep up 
programmes of useful works wliich should be undertaken at the first warning 
of a failure of the rains or whenever expedient, and to modify them when 
necessary according to the exigencies of the moment. We think that a 
comprehensive survey of the country should be made mrder the supervision 
of the District Boards and their District Engineers, with the object of ascertain- 
ing the most srritable sites for temporary dams and head-wor^, and of deter- 
mining the cuts and channels which should be made for the pm'pose of leading 
water on to the lands in years of drought and short; rainfall. The Boards, 
which are at present prohibited by law from undertaking or incurring expendi- 
tm'e on works of irrigation, shoirld be duly empowered to execute such works, 
whenever, in the opinion of the Local Government, the emergency has arisen, 
or threatens to arise, wlriclr would render such action deshable. We have 
it in evidence that a certain amount of money could, if necessary, be made 
available by the Boards for these purposes. As it is, they are not irrfrequently 
under the necessity of setting aside, in years of scarcity or threatened scarcity, 
considerable sums for the provision, in threatened areas, of employment on works 
which are not always of unquestionable utility. In the year 1901-02, no less 
than Es. 71,000 was reserved for this purpose irr the district of Darbhanga, in 
expectation of famine which fortunately did not occm*. Had this money been 
expended in the way which we have advocated, and with the same happy 
results as have been attained by Mr, King, irrigation might liave been provided 
for between 160,000 and 200,000 acres of winter rice. Such sums as may be 
allotted by the Boards should be promptly and liberally supplemented by loans 
or grants-in-aid from Government. And whenever it was shown that the 
money had been wisely spent, the sanction of Government should not be 
withheld, even though an immediate and direct return should not be expected. 
By these measures considerable areas might be proteeted in addition to those which 
may be commanded by large works made by Government agency, such as the 
Bagmati and Kamla schemes ; and the cost would, in many cases, ^ impose a 
smaller burden on the State than would be involved by the construction of per- 
manent works, which, in aU probabiliiy, can never be made remunerative in dis- 
tricts where irrigation is comparatively seldom requhed. The help of the District 
Board and its officers might be utilized in the preparation of a comprehensive 
programme, for famine relief purposes, of similar works such as pains, cuts 
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connecting rivers and streams for improving ilio dislribntion of tlie rainfall, and 
for the filling, by means of cliannels from sluices in the river embankments, of 
any tanks vdiich can be used for irrigatiouj and of the depressions and swamps, 
Icnown as chain's, which liold water essential for the rice crop in the low-lying 
parts of the country. Por this purpose it would be necessary to give the 
District Engineer the help of a special stall and establishment. 

43-1. Qitcslion of an irrigation ccss . — But although we consider that in 
granting money Government should not ijisist, as a sine qua non, on an 
immediate return, we arc stronnly of o]>inion that efforts ought to be 
made to obtain, both from owners and occu])icrs, some equitable pajnn'ent 
for the undoubted benefits Avhich they will derive from the proposed 
rvnrlcs. As regards the occupiers, we have it in cwdence that in years 
of scarcity and .‘^hort rainfall they might pay as much as Be. 1-8-0 or 
Bs 2 per acre iriigatcd. Such a return v.ould go far to cover the actual outlay 
on works as succcs'-ful as lilr. King's. Bnt if the cautious views of the Local 
Officers arc accepted, there would ])c little return in ordinary years ; and when 
the expenses of collection, which might be heary, are deducted, there would 
remain little to cover the cost of maintenance, whieli, despite the more or less 
icmporary character of the p>roposcd rvorks, it- would be necessary to incur. 
Kor should the proprietors of estates benefited be exempted from contributing a 
fair percentage on the cost of the worlcs, or an adequate guarantee for its repay- 
ment. The mode of obtaining sucli a refnrn or guarantee from proprietors has 
been ninoli discussed by ns in the coui*se of our inquiries, and mifortunatcly 
presents many difficulties. 

435. These diflicultics were recognized by some of tbo representatives of the 
planters n ho came before ns ; and it was suggested that they might he met by the 
ioiposition of an irrigation ccss on the whole district from which a fund 
might be formed for the maintenance of pn-otcotive works, and the payment of a 
moderate rate of interest on the capital pn’ovidcdby Government. It was con- 
tended that the district as a whole hcnelited by works which reduced distress 
in .seasons of famine ; and that tlie cost of assessing and collecting a water rate 
on the particular lands to wliich. water might ho snpiplied in each season, would 
form a very high proportion of tbo amount collected, and would he very unpopu- 
lar. l^Ir. jjaro, the Commissioner, recognizes the objection to a water rate in 
districts in which the demand for water is so intermittent, and proposes a small 
annual cess, which, however, would bo limited in its application to the areas 
actually protected by the tvorks. He writes — 

I M'onid rerommeiul (lenniic icccgnilion and acceptance o£ tlio principle that, in tlio case of 
Fchcme.': in m I nch the demand for water is iuterinil tent and consequently the receipts for tho 
ea’e of water arc ii regular and uncertain, a cess eliould be levied on tho lands lu-otcctcd by tho 
.ceheme — 

(ff) Thehonofits are so great as to recover ample return to the ecss-payers. 

(i) The p.aymcnt is in tlio nature of an insurance against failure of crops and famine 

' ^vhicll should he borne Iry the areas protected. 

The proposal to levy a cc.ss over a whole district or portion of a district, in 
consideration of benefits confciTcd on a limited number of owners, is, in our 
opnniou, quite inadmissible ; but wo tliink Ibat there is a great deal to bo said 
for Hr. Hare’s proposal. The advantages of such a system, iii the particular 
circumstances under consideration, are so obvious that it is unnecessary to 
dwell on them. Wc apprehend that a ccss could not be introduced without 
legislation, bnt wo think that there may he a sufficient strength of public 
opinion in favour of the proposal to justify legislation. Tho rate of the 
percentage to he paid on the capital advanced will be a matter for considera- 
tion ; but inasmucli as protective works in these districts uro never lilvcly to bo 
directly remunerative, we tliink that Government may -well be contented with 
a percentage less than the market rate of interest, or no higher than that which 
would be deemed snincient, to justify tho constniction of ordinary depart- 
mental protective works in the districts standing in equal need oC protection. 
Tho agreement would ensure to Government a certain and regular revenne in 
return for the outlay incm-red ; hut it would have an even greater value in pre- 
venting expenditure on speculative and iU-considered schemes, which may 
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otlierTidse be put fonvard without any sense of personal responsibility on the 
part of their advocates. It is of course true that, in the case of a failure 
or abandonment of the works, the cess could no longer be enforced ; but 
tbe risk of such failure must always be run in the case of protective worlis. 
The cesses would be credited to the district funds, and the management and 
maintenance of the works would be under the control of the District Boards. 
The Board would also be responsible for the payment to Government of whatever 
interest charges may be imposed. 

436. These proposals would be equally applicable to the case of permanent 
irrigation works, such as the Kamla Canal, which it may hereafter he decided to 
undertake, if the proposed system of management is likely to he more suitable 
than departmental administration. We make them with some diffidence, and 
without any attempt to discuss all the details, hut we think that they are 
likely to afford the most satisfactory solution of the problem of famine protection 
in these districts. It may he added that, if they are once successfully established, 
very useful proposals are lilcely to be formulated for works to be included in the 
programmes of famine rehef works. We do not recommend, however, that any 
cess should he levied in respect of expenditure on such works, when undertaken 
bond fide for the purpose of affording employment during famine. 

437. The Saran district. — There remains to consider the Saran district, 
covering an area of 2,030 square miles, with a dense population of 2,409,509 or 
947 to the square mile. Like other districts of Northern Bihar, Saran has a 
large community of Bnghsh planters from whom we received much valuable 
information. The rainfall in Saran is about 43 inches. Tlie cultivators are said 
to he the best in aU BOiar. There is practically no waste land, nor do they con- 
fine their attention entirely to rice cultivation. Indigo and poppy are exten- 
sively grown, and a large area is under well-iiTigation. The district has never 
supported itself, and in the best of years there is a largo importation of grain. 
The inhabitants migrate annually in large numbers to seek employment, and 
send or bring home very large sums saved fToni their earnings. At first sight 
then, it is not evident why there should he any great need for famine protection 
in Saran. Yet in 1874 there was a famine expenditure here of Ks. 24,40,552, and 
in 1896-97, of Es. 9,26,107. Eigures so large as these claim earnest attention. 


438. The Saran Canals.- Saran lies in the doah Gogra and Gandalc* 

The latter river forms its hoimdary for the whole length of the district. Its ten- 
dency in flood is to spill over its right hank southwards ; and, were it not for a mas- 
sive embankment on this side, Saran would be subject to devastating floods. This 
embankment was made many year’s ago and was taken over by Government at tbe 
end of the ISthcentmy. While it protects Saran from floods, it deprives it of any 
advantage it might have from employing the Gandak for irrigation. I’o meet 
this difficulty it was agreed, between 1877 and 18S0, to make five sluices in the 
Gandak embankment, and to connect them with four existing drainage cour-ses 
flowing through the district, so as to allow of the Gandak water flowing freely down 
these channels from which it might he lifted on to the fields. The estimated 
cost was Es. 4,63,805 ; and Government agreed to advance this sum provided 
those concerned agreed to pay interest at the rate of 4-^ per cent. The 
actual capital cost, duect and indirect, has amounted to Es. 7,06,660. A 
guarantee for Es. 21,750 was given and for some years was paid ; the guarantors 
being chiefly indigo-planters, -.who thus obtained an insurance against the loss 
of their crop from drought. In 1884-85 the works were said to have indgated as 
much as 21,000 acres. The contract with the indigo planters terminated in 
1890, and Gorernzneni demanded a higher guarantee irhich the planters refused 
to give. After that various plans were tried, but none gave any satisfaction ; 
and since January 1898 the sluices have remained closed. It is evident that the 
irrigation was never on a satisfactory footing. Erom the evidence that was 
laid before us we think there is a strong general desire among tbe agriculturists 
of Saran to have irrigation both for kharif and rabi. Tliis is probably due in 
some measure to the large number of English landowners in tbe district. The 
qonditions have no doubt altered considerably owing to tbe serious falling off in 



iiidigo cultivation, but the mcnibers of this class still recogniiie, more fully thaA 
tbe native landovuicrs, the great value of an insurance against drought. 

439. Before Government can come to any conclusion on the subject there 
arc two points to be determined : — 

First. — What would it cost to ensure to the Saran district a water 
supply of, say, 2,000 cusccs in the JcJiarif and 1,000 cusecs in the 
rabi ? 

Second. — What financial arrangement could be made for recovering at 
least some retmn for the outlay ? 

440. The supply tlrrough the sluices of the Gandak embankment does not 
Xwoceed chrectly fi’om that river itsch', ljut from a bye-channel, which, if the 
main stream of the river were to go over to the left bank, might be left high and 
dry. The certainty of being able to get water when it is wanted should be put 
beyond all doubt. Blscwhere it has been generally found wasteful to fill natural 
drainage lines, and draw from them on to the fields. It should be con- 
sidered whether it would not be better to abandon these old channels, and form a 
regular sj'stem of new disti’ibutarics, connecting with the sluices in the embank- 
ment, just as the old^^j^bz-s in Shahabad have been displaced by the distributaries 
of the Sone Canal. Before proceeding fmthcr we think that Government should 
have before them a detailed x)rojcct embracing these and other points. 

441. Frojiosed cess, Saran Canals. — The second question, how a return can 
lie obtained for the money spent, is a more difficult one than thefimt. The Saran 
district is but a short way removed from Shahabad, and we have seen how there 
the cultivator taices his water from the Sone Canals year after year, be it wet or 
di*y,and })ays his water rate without difficulty. We are not persuaded that the 
same might not occur in Saran ; but unfoidunately our evidence is to the effect 
that, perhaps once in four years, the cultivator may be glad to have water and to 
pay a rate for every acre he waters, but that in other years he will not take it. On 
tills evidence, speculative as it is, and considering that the irrigational require- 
ments of Saran are not of the first lu’gency, we cannot recommendtbat Government 
should embark on a larger capital outlay in that district, on the secm’ity of being 
recouped by water-rates alone. 

442. The alternative proposed by the planters is the levy of a small cess 
over the whole district. W^'e have already referred to tliis as a general proj)osal 
for North Bihar; but special arguments have been brought forward in 
favour of its adoption in Saran, and it has in fact been strongly supported by 
Mr. Growsc, the late Collector of the distidct. The landow’ners of Saran already 
pay a cess under the Bengal Embankments Act for the maintenance of the river 
embankments. And it is contended that, however beneficial these embankments 
may be in xirotectmg the districts from floods, then’ construction has involved 
a reduction in the water-supply formerly di’awn from the Gandak, and' also a 
faU in the spring level of wells over the greater part of the district ; and that 
the cost of the necessary remedial measures is as fair a charge on the whole 
of the district as the cost of maintaining the embankments. It is claimed that 
almost the whole district would benefit by the works proposed, cither directly 
from irrigation, or indirectly by the rise in the spring love land by the greater 
protcctioa that would be aOorded against famine. Stress w'as also laid on the 
economy with which such a cess would bo collected ; Avhilc the cost of assessing 
and collecting a water rate w'ould form a high proportion of tlio amount collected, 
and be a very unpopular tax. We consider that here the proirosal for 
a general cess must be regarded as inadmissible ; and that the most that can 
be proposed is a cess limited, as suggested by Hare, to the lands protected 
by any scheme that may be proposal. Wo may add that the Honourable 
lir. Bom’dillon, Mr. Slacke, and Mr. W. 0. j\Iacpherson, all olficers intimately 
acquainted with Saran, pronounced most decidedly against any proposal for placing 
a cess on the w'hole district ; and that indeed the two fii*st of these questioned tbe 
benefit to be derived from giving any irrigation at all to so flourishing a 
district as Saran. We are unable to record any definite opinion on this x^oint 
until we know what the cost w'ould be of supifiyiug the irrigation. 

'i St 



44*5. It may be said tbattlie failure of the arrangement described in paragrapb. 
438 sbou's that a voluntaiy cess, sucli as -we bave recommended, may be expected 
to break down in practice. Apart from tbe fact tbattbe original agreement 
expired after ten years and that its renewal could not bo enforced, ibere were 
specjial reasons for tbe failure. Tbe rvorlcs, as actually constructed, appear 
to have been of bttlc real benefit; and it is doubtful wlietliei* tbe protection 
afforded ^^’as equivalent to tbe charge made for it, except in tbe year 1884. Those 
wlio ivere most interested bad little or no voice in tbe management, which u'as 
entirely under tbe Tublic "lYorks Department, although a work of this l<ind 
was one for which dcj)artmcntal management was very unsuitable. The 
guarantors complained that many of the provisions of the agreement bad not 
been dnly observed by Goveruraeni, and that they were ashed to renew on 
terms much less favourable than those of the original agreement. The evidtmee 
and papers on tliis subject indicate that there were faults and mistalces on both 
sides ; but we do not thin It that the arrangement was in principle unsuitable, or that 
either a water rate assessed on the area irrigated in ' each season, or a 
compulsory cess on the whole district, would have been a more workable or 
appropriate arrangement. 

Sectiox V— CHOTA A^AGPUD. 

444. General conditions. — This province is of a totally different character 
from that of the Bengal plains. Geologically it is of gneiss formation, and con- 
sists of broken hilly country, much of it at an elevation exceeding 2,000 feet. 
The British portion of Chota Nagpur consists of live districts enclosing an area 
of 27,000 square miles with a population of 4,900,429 or 180 to the square mile. 
The population, chiefly aboriginal Kols, arc poor cultivators, backward and 
scattered, lluch of the province is under forests, and, as in the ncighboiuing 
parts of Orissa, mahna and other forest produce form a very important part of 
the food of the poorer classes in ordinary times, and go far to help them when 
the rice crop fails. The Tributary Native Stales, which in general lie to the 
south and west of the Brili.sh districts, arc still more baclxward and tliinly peo- 
pled. They cover an area of 10,027 square miles with a population of only 890,834, 
and consist of a confused mass of hills, ravines, and plateaux. A large area is 
covered with valuable Siil forests, and they contain much mineral wealth still un- 
developed. The annual rainfall of Chota Nagpur generally exceeds 50 inches, and 
even in the driest year, only in one district has less than 35 inches ever been re- 
corded. Pailurc of crops then can hardly be attributed to want of rainfall, but to its 
not falling at the rcquh’cd season; especially when it ceases as caidy as the middle 
of September, the October rainfall being of exccjitional value. The assiu'ance 
given by artificial hrigation to the success of the rice crop is liighly appreciated ; 
while the District Officers estimate that even in ordinary years the produce of 
ii’rigated rice lands is 25 per cent, more than that of miiiTigated. 

44'5. Chota Nagpur is not a province in which great irrigation projects could 
ever be carried out. ' There exists everywhere a system of damming up valleys 
by a succession of hands from 8 to 10 feet high, thus forming small tanks or 
aharas. These are not generally supi^licd with masonry sluices, but the water 
soaking through them serves to in-igato rice patches on the downstream side ; 
while, in the bed of the tank itself, as the water is drawn off', wheat or gram arc 
sown in the moist ground, and a good rahi crop is obtained. There are many 
thousands of these hands and aharas throughout the province, and we had 
universal testimony that they are everywhere neglected. The beds of the 
aharas are silted up. The hands are worn down and out of repair. In the 
repair of these bands and the increase of their numbers lies tlie advance- 
ment of irrigation in Chota Nagprr. In this undulating tivact, with its copious 
if irregular rainfall, there must be numberless small streams the waters of 
which could be dammed and diverted into tanks, and utilized in saving the crop 
at critical seasons. Our evidence indicates that the construction of smaller 
works of this kind has led to an increase in the value of produce, and to a rise 
in rents which has rendered the expenditure highly remunerative ; and we have 
no doubt that this will generally be the case where the works receive the personal 
attention of a capable manager. , - - 
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44.6.V OhsiciGlcs to extending irrigation. — An initial difficulty con- 
nected mtli the constinctiou of protective works by the State is that 
tlovernment will not he able to secure any return on its expenditure in the form 
of an occupiers’ rate, such as is levied on large irrigation works hut is 
quite unsuitahlc for works of the class proposed. This is of little importance 
in the case of lands of which Government is the proprietor, as it can derive, 
at any rate at the next revision of settlement, a return on its expenditure in 
the form of an enhancement of rents proportioned to the benefit which 
the lands will receive from the works. But in the case of permanently 
settled lands Government Avill get no return at all, and for improvements 
in these lauds reliance must he jfiaced on the efforts of either the landoumers 
or the tenants; and it is on their efforts that the extension of irrigation 
in Cliota Isagpui* must to a very considerable extent depend. The cliief 
obstacles arc the impecunious and imjtrovident character of the landowners, and 
the unprotected conditions under which the tenant holds his land. To deal 
first with the tenantry. There is as yet no tenancy law in Ohota Nagpur, and 
every tenant is virtually a Icnaut-at-will, his rent being liable to enhancement at 
the caprice of his landowner. The introduction of some kind of tenancy law 
ap]3ears to be cmineutly desirable. The Commissioner, Mr. Slacke, is, however, not 
prepared to recommend that the in-ecedout of Bengal sliould be exactly followed ; 
and he considers that a temporary exemption from enhancement of rent on account 
of improvements executed by the tenants would, in the circumstances of the pro- 
vince, be sufficient for the present. The point is not one on which Ave need offer an 
opinion. But exemption for a period sufficiently long to make it worth Avhile for 
the tenant to improve ought to be given. Mr. Slacke has little hope of inducing 
the Landowners to execute improvements. But Mr. Lyall, the Deputy Commis- 
sioner of Palamau, takes a more hopeful vicAV as regards his district, and believes 
that he could advance quite a lakh of mpecsin it at present, and more hereafter. 
Mr. Slacke also admits there are a few well-to-do and prudent landowners who 
might bo induced to make improvements if they were su])plied with funds by 
mean^ of talcavi, and believes that in his division ho could distribute fully four 
lakhs a year. Advances should, we think, be freely made, and on liberal terms. 

41-7. Irrigation in instates.— One peculiar feature of the division is that two- 
thirds of it is under Governmeut, cither as proprietor in the case of GoA'erument 
Estates, or as IMauager in the case of Encumbered Estates or of Estates under the 
Court of Wards. In all three classes of estates, much more might apparently 
he spent than at present on useful works of irrigation. lu the case of 
Government Estates the tenants have been granted a settlement, and it has been 
thought undcsii'ahle to enhance rents prior to its expiry. Apparently there is no 
legal obstacle to such enhancement in consideration of increased value imparted 
to the holding by an improvement executed otherwise than by the tenant ; and 
the propriety of such enhancement has been affiimcd in all Indian tenancy laws 
with which we arc acquainted. Moreovci’, according to Mr. LyaU, the tenants 
would he perfectly willing to pay the enhanced rent for the sake of ii-rigation. 
In these cii'cumstauces there Avould seem to he no impropriety in the levy of 
an enhanced rent on so much of a tenant’s holding as is found to have received 
benefit from an irrigation Avork made or improved by GoA'ernment on any of * 
its estates, Cai’e would of course be taken not to levy the enhanced rent until 
the beneficial character of the improvement had been demonstrated beyond 
doubt. And careful distinction Avould have to be made betAveen real improAm- 
mculs and those repairs Avliich are required in order to maintain the efficiency 
of existing Avnrks. Scrupulous care ought, in our ojnnioii, to Ije taken to see 
that Government does not on its OAvn estates incur, even parLially, the reproaob 
of neglecting those repairs of irrigation works for AA-hicli landlords are liable 
according to the custom of the country. In the case of Wards and Encum- 
bered Estates, Government is in a position to enhance rents on the tenants 
with the same freedom as private landoAAmers; and in the former, as on its 
own estates, Governmeut should execute without hesitation or delay such 
improvements as a solvent and prudent landlord would be wilhng to undertake. 
Oil Encumbered Estates the assets are, according to our evidence, at present 
administered- with the sole object of clearing off the liabilities within 
the shortest possible period,, and any scheme which docs not provide ' for 





■clearliig tliem within fifteen years is generally rejected hy sujierior authority. 
Accordmg, however, to the provisions of the Encumbered Estates Law 
regarding appropriation of the assets, full equahty, if not actual priority, is 
given to the execution of improvements over the clearing of the liabilities ; 
and this provision would seem to justify a liberal expenditure by Government 
on the execution of improvements out of the revenues of Encumbered Estates 
while they are under management. If these principles are accepted, it is 
clear that there is a considerable field for the improvement of irrigation in 
Chota Nagpur by Government in its capacities of landlord and manager. And if 
our views of the duties of Government are accepted, we think that a compre- 
hensive investigation should be made, under competent professional advice, 
into the requu’ements of the three classes of estates which we have specified ; and 
that funds should be liberally allotted for such works and improvements as may 
be approved. 

448. J?}'ojects iu Falamciw.— Among inmov irrigation works our attention 
has been drawn to five small projects for utilizing the waters of certain streams 
in Palamau — the driest and probably the poorest district in the province. 
Two of these projects consist of building a wen* across the rivers Nadaura and 
Phi, tributaries of the Amnat, itseK a tributary of the ICoil, and of constructing 
distributary oharmels. The third is for a weir across the Sudclaban, a tributary of 
the Koil, with a distributary olranncl. The other two projects are for the con- 
struction of two small reservohs at Pakralia and Dhawadih. Particulars are 
given below, birt it must be observed that the information regarding the dis- 
charge of the rivers is very meagre and uncertain : — 


Kamo of project. 

Catclimcnt 

basin. 

Dikobarge available. 

Area to bo 
wateted 

Total 

estimated 

cost. 

Nadaura . 

8 square miles. 

1 100 ensees in September; 

1 

Acres. 

2,700 

I?s. 

77,400 

Pin . . 

20 ,, „ 

cliy in November. 
240 cusecs in hharif 

12,000 

1,77,000 

Suddaban . 

2" j, ,, 

200 cusecs iu December 

12,600 

1,58,000 

Pakraha . . 

600 acics. 

ISJ million cubic feet 

1,000 

39,000 

Dhawadih 

125 „ 

to bo stored, 
j 9‘5 ditto 

108 


It cannot be pretended that much reliance can be placed on these 
figures, especially on the discharge of the rivers. The reservoh schemes hardly 
need fmdher consideration ; and aU five have such small catchment basins that a 
failm’e of rain in the field to be watered must imply a like failme in the gather- 
ing ground. It is, however, desirable to see what can be done by diverting flood 
water by means of cheap wen’s, into a succession of aharas where it can be stored 
up for fukne use. We agree then with Messrs. Slacke and LyaU in recom- 
mending that a trial should he made of one of the three weir projects. 

449. Of the 2,700 acres to be protected by the Nadaura project only 1,000 
acres are Government land ; and it has been proposed that the works should be 
restricted to' what is necessary for the irrigation of this land, in which case the 
cost is estimated at Rs. 37,000. The larger scheme is of course to be preferred 
if the landofl ners will contribute a fair share of the cost, failing which the smaller 
scheme must be considered on its merits with the Piri and Suddaban projects. 
We should add that the Public Works Officers are less sanguine of the success 
of these schemes than the Civil Officers, and think that they will often fail 
to protect the crops at a critical period. This apprehension appears to be 
based rather on the results of experience on the Sone Canal, and other works 
in Bihar, than on actual practice in Chota Nagpur, in which there are no 
departmental irrigation works. The real question is whether the ivorks will 
increase the secmdty and the profits of cultivation to such an extent as 
to justify an enhancement • of the rents. On this point we attach weight 


176 


to tlie opinion of tlie Civil officers, and recommend the construction of one ■work 
tentatively, or as an experiment wLich at the worst is not likely to prove very 
costly. 

450. Korarhnr and Karo projects. — T'wo other irrigation projects were 
hronght to onr notice in Chota Nagpur, the Korarbar and the Karo. The former 
scheme is to irrigate a gross area of between 40 and 50 square miles on the left 
bank of the Korarbar, a tributary of the Sone. from the statistics given it is 
clear that this project is only practicable if combined with water storage, and we 
have no information before us as to whether this is possible. The information 
about the Karo is a little fuller. It is proposed to build a weh’ across the 
river, abotit 30 miles south-west of KancM (a tract which suffered severely 
from famine both in 1S97 and 1900), and from its right end to construct a canal 
commanding a gross area of over 200 square miles, from discharges taken 
it seems probable that 200 cusecs could be relied on in the month of October. 
TTe recommend that this iwoject be carefully worked out. 

451. Need for expert assistance.-— It is evident that the irrigational 
resources of Chota Nagpur have not yet been thoroughly explored. As aheady 
stated, this is not a province for large works. W e would recommend that for 
five years an intelligent Engineer should be attached to the Commissioner. His 
duty would be to put himseh in communication with all the district officers and 
others acqiiainted with the country, and to submit from time to time projects for 
improving the irrigation. A budget provision, not exceeding one lakh per annum, 
might be reserved for the execution of these works, which, if they failed to afford 
full protection against famine, would at least place the inhabitants in a much 
better position to combat it. 

452. Helief wo7'7cs. — Ihc silt clearance of aZiorws and the repair of han<is 
afford an excellent form of famine rehef labour. It may be objected that this 
is expending public money on the improvement of private property. Were it 
a question of repahing a few large reservoirs situated far apart this argument 
would have force. But where nearly every village has its aharas, it is not only 
then owners that derive benefit from them, for it is the interest of aU that they 
should be in good order. If a contribution can be obtained from the owner it 
should be taken, but the work’ should not be allowed to perish owing to his 
indifference or impecuniosity. 

453. Contrast heticce^i Chota Nagp7ir and Sonthal Parganas. — In contrast 
to the unsatisfactory state of affairs in Chota Nagpur it is a pleasure to call 
attention to the good work going on in the neighbouring district of Sonthal 
Parganas, regarding which we have received a most interesting note from 
Mr. H. Maepherson, the Settlement Officer. The progress is due to the 
energy and^ power of co-operation of the rayats, and to the judicious 
course of legislation. Here, as in the neighbouring districts of Chota Nagpur, 
the landorvner does nothing to assist liis rayats in improving their lands. But 
here, at Ic^st, he is powerless to intei’ferc. The result of an agrarian agitation in 
1873, against the uncontrolled enhancement of rents by the proprietors, was the 
enactment of a law under wliich the rentals of the whole district were settled 
by Government officers for 15 years. At the end of this period they were made 
subject to alteration, only by the order of the Settlement Officer, and they have 
practically remained unchanged for 25 years, dm-ing which the area of culti- 
vation lias risen from 208,178 to 332,832 acres. To quote the words of 
Mr, iMaepherson — 

The land g^stem of the Sonthnl Parganas is one which leads itself with peculiar advan- 
tage to co-operation .nmongst the cultivators of the soil. The unit is the village. At the 
head of almost every village there is a headman. The headman is the representative of the 
village through whorn the villageis as a body deal with the proprietor. The proprietor is 
merely the reut receiver, and has no part in the management or internal economy of the 
village. 

His interference, if he is at all disposed to interfere, which few landlords in the Sonthal 
Parganas are, is liable to be checked at every tnrn by appeal to the local officer, who, besides 
being the Court of Civil and Criniinal Justice to the people, is their active and sympathetic 
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safeguard against every Etrm of oppression that maybe practised by headman or proprietor. 
The headman is appointed by, and is liable to be dismissed by, the District Olbcer. Hence it 
is that in the Sontlial Parganas the village communes, with its headman and elders, flourished 
with a very strong and vigorous life. The faculty of association and co-opeiation has been 
fostered and developed to a degiee that is impossible m the ordinary district. It is this 
facility of co-operation, to which, I think, is chiefly due the very extraordinary utilization fcliat 
has occur) ed of the natural irrigational advantages of the di.-tiict. Works that have been 
beyond the means .and enterpiise of the individual cultivator have been successfally cariied 
through by the united efforts of the communit}’’, each member of which has shared in the 
i.eneral resultant good; and co-operation has told not only on the vork of construction 
but also on the work of maintenance and repair. By a special provision of the village 
recnrd-of-iights and duties, which was framed 25 ycais ago and hat now been renewed, 
it is tbe duty of tbo headman and ra3'at3 of a village to maintain and repair all the 
villiige hands, tanks, and other works of inieation. While speaking of the recnrcl*of- 
right"!, I may note .another of its special provisions, namely, that without rcfeicnce to tlie 
I roprietor any layat may construct embankments and liko works for purposes of leclamation 
and irrigation, provided he does mt tbeieby c.-use injury or loss to others. This danse removes 
the proprietor from inteifercnce with the work of impiovement, and lea\es the indi\idual 
rayats and the community free to think out and execute their own ideas of impnn ement. 

dod. The Sonthal is an aetire irrigator. As he reclaims land from the 
jungle he terraces the slopes, throws embankments across the depressions, and clams 
the sti’eams, thereby diyerting the water on to his fields. But ]\lr, IMacjoherson 
seems to think that there is reasonable hope of constructing larger irrigation 
works than these in this district; and he advises that a qualified Engineer 
be sent for a year to make a careful study of the ground, decide on the sites for 
irrigation works, and prepare rough estimates of then’ cost. When an oflScer 
can be spared this would no doubt be a useful measure. The Sonthal Parganas are 
not in need of much famine protection. In 189G-97 there v’ere on an aveiage 
1,790 people a day on relief works. The mean annual rainfall for the last 10 years 
has been 62-7 inches ; the maximum in 1893 was 71'27inches ; the minimum 
in 1895 was 38*96 inches. 


Section VI.-GENERAL. 

455. Schemes in Nadia district . — In the previous five sections we have 
described those parts of Bengal which we visited, and where there were either 
existing works of State irrigation, or proposals had been made or cause had been 
shorni for the execution of such works. We have had evidence, however, that in 
other parts of Bengal there have been occasionally seasons of great scarcity and 
distress. Perhaps this is most marked in a portion of the district of Nadia with 
an area of 1,182 square miles and a population of 630,558. Here, in the 
famine of 1896-97, there were 28,000 people on relief works, and 83,000 receiving 
gratuitous relief. Biegarding this distress jMr. Einucane, the Commissioner of the 
Division, testifies from his own personal knowledge “ that the distiess in paits of 
Nadia, and the failure of the crops there, was far greater than in Saran, and that 
the people there were quite as impoverished,” He called our attention to tw'o 
irrigation schemes proposed by Rai Bahadur Dwarkanath Sircar, who was for 
many years Engineer of this district. The first of these schemes is to irrigate the 
doah lying between the Bliagirathi and the 'f elungi, by means of a canal about 
SO miles long taken from the Ganges. Tliis, itis estimated, would cost about 10 
lakhs. It would require masonry head-w'orks, and the people would, it is said, he 
willing to pay 6 annas per acre watered, per annum. No information, however, 
is given as to the size of the proposed canal, or the area to be irrigated. The Rai 
Bahadur’s other scheme is for the canalization of the river Bhaimb, We would 
suggest that these projects should he worked out suificiently to enable Govern- 
ment to decide on their feasibility. They might prove a valuable form of 
famine relief works : on the other hand, it is right to add that Mr. O. S. Smith, 
Executive Engineer of the Nadia Rivers Division, pronounces against the 
practicability of any irrigation works in this district. 

45fi. J? rival eicovlis in Ilovghyr . — Our attention was called by Hr. Williams, 
Commissioner of Bhagalpnr, to an excellent private irrigation scheme in the. 
Monghyr district known as the Gorakhpur Irrigation Work, wEich was executed 
in 1876-76 by Colonel liloney, then Manager of the Darbhanga Estate, and which 



has been of great benefit to a number of villages. We have no information as 
to the details of the work, beyond the fact that the water is stored in a large 
reservoir. 

457. Well-irrigation . — Owing to the absence of statistics it has been impos- 
sible to procure any precise information as to the extent of well-iiTigation in 
Bengal. But, from a statement wliich has been furnished to us by the Director 
of Land Becords, giving an estimate of the probable extent of well-irrigation in 
the various districts of the Province, we, find that, out of a total area of 
662,000 acres irrigated annually from wells, 638,000 acres lie in the seven 
districts of Bihar, and that the three districts of Monghyr, Bhagalpm’, and 
Palamau, account for practically the whole of the balance of 124,000 acres. 
Even in Bihar tiro area under wcli-inigation amounts to under 0‘o per cent, of 
the whole cultivated area, against 21 per cent, in thcadioining districts of Ballia, 
Ghazipiu-, and Goraklipur, of the United Provinces. In fact, roughly spealdng, 
at the Gandak river well-irrigation stops. The reason is perhaps not far to seek. 
Out of the thirty-eight districts of Bengal only eight have a rainfall of less than 
fifty inches in the year, and of these .six are in Bihar. There is not a single 
district in which the average monthly raii\fall does not amount to half an inch or 
more for eight months of the year ; and only four in which it does not do so for 
nine months out of the twelve. With this abundant and evenly distributed 
rainfall, there is generally left, in the fiat alluvial soils, ample moisture for the 
growth not only of rice, which is the principal stai)lc crop, but also of large areas 
of second crops, principally pulses. Moreover, when the rain is not sufficient for 
the matiu'ing of the rice crop, woUs do not provide sufficient water to save it over 
any large area. On the other hand, the aharas and pains, where constructed, 
seem to bo fairly effective for ibis purpose, even in the worst years. The 
Bengal cultivator accordingly jircfcrs those means of irrigation to wells which, 
generally speaking, arc only used for garden ]>rodnce, sugar-cane, poppy, and simi- 
lar valuable crops, AVclls arc, however, used for the raising of rali cereals in a 
few locahtics, particularly in tbcSassci'am Sub-division of Sbababad, and portions 
of the Sarau district. 

458. The usual mctliod of raising water is by means of the weighted lever 
worked hy manual labour. Cattle do not seem to bo employed anywhere except 
in the Sontbal Parganas, where Mr, IMacpberson tolls us that a few wells are 
worked by them. As a consequence the areas irrigated by each well arc generally 
very small. Pive acres seem to bo a largo area to bo irrigated from a permanent 
well, and tempoi-nry wells sometimes water as little as a twentieth of an acre. 
3Ir. Hare told us of wells in the Saran district wliich supplied considerably larger 
areas. But these we gather arc the exception. In the market gardening tracts 
around the large towns, such as Patna, numerous lever wells are dotted about, and 
in combination irrigate considerable plots of potatoes and other vegetable and 
garden produce. In the hiUy tracts, such as the south of the Gaya district, Cliota 
Nagpur, and the Sonthal Parganas, wells have to he .sunk into the rock. But 
nowhere do they seem to be expensive, or the water to lie veiy deep. In many 
parts it lies so close to the surface that tcmxiorary wcUs can be dug for veiy 
small sums. Attempts were made in North Bibar, during the famine of 1896-97, 
to induce the people to dig these wells, but with poor success. In many 
places apparently the soil is so loose and sandy that wells will not stand without a 
hniug of some sort. Por the supply of wells, reliance seems to ho generally 
placed upon percolation from the upper porous strata, and no general attempt 
seems to be made, as in the United Provinces, to reach the porous subsoil underly- 
ing the clay beds, which are no doubt to be foimd at varying depths beneath the 
superficial strata of sandy soil. That copious supplies could be obtained in this 
way is shown by the success attained vritb tube wells made by the railway 
company when seeking for a supply in the vicinity of Patna Bailway Station. 

459. It is not easy to say what scope exists for the extension of wefi-inigation 
in Bengal. Probably little can be done outside Bibar. But, here at least, we 
have it on the authority of Messrs, BourdiUon, Hare, Macpbei-son, and other 
witnesses, that there are many jilaces in which the soil, water-level, and other 
conditions are suitable for profitable wcU-cultivation, and to wbicli it has not 
been extended, The operations of the Opium Department, and in particular those 
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of Mr. Tytler to Tvliicli allusion ttiU Ido found in paragraph 463 infra^ sliOTr 
that s'omething might be done by the judicious adrauce of money to small 
lando\niers and substantial tenants for the construction of permanent 
Trells. "We think that systematic inquiry should be made throughout Bihar, and 
'especially in the rrestern and centml portions, udth the object of determining 
the places best suited to irrigation from permanent rvells; the possibility 
of reaching for that purpose the subsoil spring supplies, by penetration of the 
clay beds ; and the feasibility of extending further the practice of irrigation 
from temporary xrells, nrhich has proved in famine years so valuable a resource 
in the eastern districts of the United Provinces. It vould be morth vhile ,to 
depute an intelligent officer of the Agricultiunl Department to those districts to 
acquaint himself rvith the pi-actices there, and to ascertain vhether the obstacles 
to their extension into Bihar are srmnountable or not. Experiments based on 
the information thus obtained might be tried on estates under Government 
management, mliere cultivators from the well tracts of Saran or the United Pro- 
vinces might be given leases of lands, and iahavi for the construction of wells. It 
is impossible, on the vague and imperfect information now available, to say what 
the result of these measui-es would be. But if it were found possible to teach the 
Bihar rayats to cultivate rahi with profit by means of permanent weUs, and by 
means of temporary wells to save or sow a rahi crop in a bad year, a valuable 
resource would have been found for many of them in times of drought. 

4G0. Tal'avi. — A matter which has hardly been brought to the test of expe- 
rience in Bengal, is the extent to which the execution of private improvements can 
be stimulated by advances of tahavi. The total siuns advanced during the last 
ten years amount to only 10-J- lakhs, or about one lakh per annum. Of this total 
sum Hs. 6,65,000 were allotted for works of irrigation, mostly tanksanda/icirffs; 
and of tills Us. 3,32,000 were distributed during the faniineyenr of 1890-97, and 
only 3.33,000, or less than 4.0,000 per annum, during the remaining years. 
The single distinct of Gaya accounts for Bs, 2,83,000, of which Bs. 1,04,000* were 
advanced in the famine year. These stuns are extraordinarily small for snch 
a large and popnlons proviucc as Bengal. The reasons stated are those usually 
given, such as the unpopularity and cumhrousness of the system, the absence of 
demand, and the hke. We were also told that appreciable discouragement had 
resulted from refusal by the Imperial Government of aUotments applied for by 
the Local Government. But we fear that a more potent cause than any of these 
is the usually faint interest tal'cn in the matter, except on the occnrrence of 
exceptional calamities, wlien large sums are advanced under the Agricnltuiists’ 
Loans Acts. We have it on the evidence of most competent officers, including 
our local colleague, iMr. Allen, that much larger sums might, he advanced for 
the construction, repah, aud improvement, of wells, aharas, auCi pains ; and we 
recommend the general adoption of a more vigorous policy. Eor remedy of 
defects in the system we have not many suggestions to make, beyond those put 
forward in the general chapter on the subject. But we think that powem of 
granting takavi should he confeived as amatter of course on aU officers in charge 
of sub -divisions of districts, and on selected officers subordinate to them. The 
aid of the more intelligent European planters aud landowners might perhaps 
be enlisted in the distribution of advances. Officers should take money with 
them on tom, make inquiries and distribute the money on the spot Where there 
was reason to believe that large sums could be distributed with advantage, and 
that the worlc would he too much for the officer iu charge of the sub-ffivision, 
special officers should he entrusted with the .duty. Some use might perhaps be 
made of the officers of the Opium Department, who have considerable experience 
in the business of distributing advances and selecting proper recipients. 

461. The bulk of advances for the weUs aud smaller works will he made to 
the smaller landowners and substantial occupancy tenants. In the case of the 
former the qnestion of security offers no difficulty. The latter also are protected 
in - perpetuity against enhancement of rent in respect of improvements executed 
by them. But as, in general, they do not enjoy the power of transferriug 
their land without the consent of the landlord, it cannot as a rule be taken as 
security for the advance. There Avill probably be the same reluctance in 
Bengal as we have found in the United Provinces, to making the tenant’s interest 
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iu liis holding transferable for j)ta’poses of recovery of We know of alo 

circumstances special to Bengal to render inapplicable to it the recommendatiois. 
wbicb "we have made on the subject (I, ISl) — that the precedent set by the Central 
Provinces in this matter should be followed. 

462. Village tanhs . — Throughout Bengal and the eastern districts of the 
United Provinces, village tanks are formed not, as elsewhere in India, by dam- 
ming up valleys and holding up water, hut by excavation out of the soil, the 
rain water from the neighboiuing ground sm’face being tiumed into them. These 
tanks are no doubt of great value for watering cattle and other domestic purposes ; 
but they are also used for irrigation, and in the climate of Bengal they may be 
eoimted on to fill two or three times in the year. The ar,ea they command must 
be very limited, and in drought they are the first to fail. Nevertheless tanks 
are pox)ular. In the course of years they get silted up, and, except to supply 
relief labom’, it is far too costly an undertaking to clear them out. But silt 
clearance of such tanks is excellent for purposes of organization in the employ- 
ment of relief labour. 

463. Mr. Tytler^s enconrageinent of wells . — We have received a very in- 
teresting note from ]\Ir. A. Tytler, C.I.E., who for tliirty years was in the 
Opium Department in North Bihar. He divides irrigation water into three 
classes according to its merit — 

1st. — Jliil and tank water. 

2nd . — Well water. 

Srd . — Canal water. 

He places yV/t/ water first, on account of the decaying vegetation which it 
contains and which foians a good manure. Tank water he thinks good “ because 
it receives surface drainage.” Well water bethinks good “ because it contains 
in solution fertilizing sahne substances ” and also “ because it is, when used 
as is usual during the cold weather, warmer than the atmosphere.” 
Canal water is placed last because it contains no fertilizing properties, 
and is colder than the atmosphere ; also because the native cultivator obtains 
it without personal labour, and therefore pours it recklessly over his crops 
to their demment. Mr, Tytler considers canal urigation in Saran not only 
superfluous but harmful. He thinks it is only wanted for rice irrigation about 
once in five years, and he remarlcs “ if used for cereals it is apparently smted 
for the first year, though each succeeding year the crops become worse, the 
yield lighter, the soil deteriorating.” He adds that irrigation raised the natm’aUy 
high spring level to near the surface of the ground, which brought on a most 
fatal fever which disappeared when the irrigation ceased. The mortality of the 
cattle also, he says, was excessive. Mr. Tytler recommends, then, the multiplica- 
tion of tanks and wells, the latter in the higher lands at the rate of a good well 
for every 10 or 16 acres. His personal influence in North Bihar was very excep- 
tional, and he succeeded in persuading the cultivators to take advances collec- 
tively for masomy wells, that is, “ the number of men who would use the well or 
be benefited by it agreed to repay the loan proportionally according to the area 
of their poppy fields.” By proceeding in this way, in 25 years Mr. Tytler 
increased the number of masomy wells in his district by 3,705, besides repauing 
845 old wells. The amount advanced was Rs. 1,86,695, and, he writes, although 
“this large sum of money has been advanced to poor cultivators, in nearly every 
case so poor that no single man could afford to singly take the money, but 
required to have numerous partners in the undertaking, yet there never has been 
a single rupee repaid in arrears, nor have I ever had occasion to distrain security,” 
Mr. Tytler attributes this success simply to getting the cultivators to act collec- 
tively ; and we think the success worthy of record and capable of imitation. The 
sum advanced by him never exceeded Rs. 60 for a well, the cost of which was 
from Rs. 100 to Rs. 150, and the wells that were made proved of great benefit to 
the cultivators for the growth not of the poppy only, but also of other valuable 
crops. ‘ 

464. Famine relief worlis . — The Bengal .Government have favom’ed us with 
statistics concerning the thirty-seven districts or parts of districts which they 
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consider liable to famine. They embrace an area of 83^459 spare miles \rith i 
popnlation of 33,567,821, or about 400 per spare mile. In twenty -fiye of these 
districts the average rainfall of the year exceeds 50 inches, so that in these there 
is no very m'gent need for providing relief works. Provision has been made, 
however, in each district for the employment for three months of, on an average, 
9'3 per cent, of the population of the area affected. The works on the 
programme are— ■ 

(а) 'Kail way embankments. 

(б) District and village roads. 

(c) Tanks for irrigation and drinking pm’poses and ii’rigation channels. 

(d) Embankments against floods. 

Kailway embankments could only be helpful to the people in the immediate 
vicinity of any line proposed, and quite possibly there might be no distress just 
in that area. UsuaUy the preference is for roads over irrigation works, perhaps, 
as the Commissioner of Patna remarked, because “ the Collector knows roads 
and not canals.” We think this preference often unfortunate, leading to making 
roads where they are not wanted, and where District funds cannot afford to 
maintain them. The tanks for iiTig<ation and drinking purposes are merely 
village tauks, but some of them are of great size, and many were constructed in 
the famine of 1897. They are of use for watering cattle, and sometimes small 
plots of land are irrigated on their margins, but they cannot he regarded as 
irrigation works. We earnestly rec-ommimd then that, where imgation is 
practised at aU, the opportunity of a demand for famine labour should not be lost; 
but that aharas, the embankment and terracing of fields, and every other 
sort of imgation or drainage work, should be put tborougbly in repair. Expert 
knowledge is hardly required for the silt clearance of a tank or an irrigation 
channel, or for the building of a village New works of course require 
more technical Imowledge ; but no form of famine labom’ is better, when expert 
supervision is possible, than the excavation of a new canal like the Tribeni. 



Chapter XIX.-THE UMITED PllO?mCES OF AGRA- AHD OUDE. 


(«).— Local conditions ; use and value of irrigation. 

'165. In considering tlie value of irrigation in tlie United Provinces it will 
be convenient to regard tbem as divided into four nearly parallel strips, as fol- 
lows ; — 

(1) The suh-montane tract or cone ; a narrow strip, 30 to 60 miles in 

breadth, extending under tbe Himalayas, along the whole length 
of the Provinces. 

(2) The central tract ; lying between the sub-montane tract and the 

Ganges. 

(3) The Ganges- Jumna Boah; extending from the foot of the Siwaliks 

to the Junction of the Ganges and Jumna rivers at Allahabad. 

(1) The southern tract ; lying south of the Jumna river. 

Each of these tracts has special characteristics, and requires separate considera- 
tion. 


16G. The suh-mnniane tract . — All the districts in the immediate vicinity of 
the liiHs, from Uchra Dun on the west to Gorakhpur on the east, lie wholly or 
partly within the sub-montane tract, but m most of them the conditions in their 
southern portions approach those of the second tract. Prom its situation this 
zone has naturally an abundant rainfall, and its surface is intersected by innu- 
mcrable streams. A great part of it is devoted to forests and grazing lands. 
The population is in most places sparse, and agriculture is in a very backward 
condition, the progress of the tract being much impeded by its malarial climate. 
The average annual rainfall varies from under 50 inches along the southern 
border, to upwards of 70 inches at the foot of the liills. The winter rainfall 
gradually decreases from 7 inches on the west to about 2 inches in the eastern 
districts. Uice and wheat are the principal crops. The former is freely irrigated 
from streams and canals, but the water being near the sm’face the moisture 
of the soil is sufficient for wheat and other rabi crops, except in the peculiar 
jBhabar tract in the Naini Tal district, where, at the foot of the steeper slope.s 
of the hills, there is a broad talus of boulders and gravel through which the 
subsoil water flows at a great depth. 

467. The chief value of irrigation in this sub-montane tract is the benefit 
which it affords to the rice crop. Without it the better qualities of rice cannot be 
grown ; and even the coarser kinds arc improved by it in almost all years. Serious 
deficiency of the rainfall is a rare occurrence, but the northern portions of 
Gorakhpur and Basti suffered severely from this cause in 1873 ; and both those 
distiicts, with Bijnor and Bareilly, are said to have lost all their rice crops in the 
drought of 3877. The average area sown, in the districts lying wholly or partly 
within this tract, is about 10 million acres, of which rather less than one-lkth is 
irrigated in a dry year. One-half of the irrigated area is due to wells, the 
remaining half being divided fairly equally between Government canals, tanks, 
and ‘ other som-ces.’ 

468. The central tract.— Tha zone between the sub-montane tract and the 
river Ganges is the largest of the four tracts into which Ave divide the Provin- 
ces, and it comprises more than a third of the total cropped area. It is composed 
of Bohilkhand, Outlh, and the Gorakhpur Division, excepting the relatively small 
portions of their areas which lie in the sub-montane tract, and of the Benares 
■Division, except the portion south of the Ganges. Within this tract the average 
annual rainfall varies from about 35 inches along the course of the Ganges river, 
to nearly 50 inches along the southern border of the sub-montane tract. The 
average winter rainfall (December to April) is approximately 2 inches over the 
whole tract, varying from 2-J- inches in the western to If inches in the southern 
and eastern districts. Like the sub-montane tract this large area is liable to suffer 
only occasionally from deficiency of the monsoon rainfall, but the scanty winter 
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fainfall is generally, insufllcient to ensure a full outturn of the rahi crop 'witliout 
aid from irrigation. Since tlie end of the eigliteenth century there has been no 
■widespread famine atfocting severely the -whole tract, but the western districts of 
Hardoi, Moradabad, and Budaun, with the soulbern portions of the adjoining 
sub -montane districts, sulfered severely in 3837, 1860, 1869, and (excepting 
Moradabad) again in 1877, when Lucknow, Jiao Bareli, jjara Banki, and Azam- 
garli also suffered severely. In 1896-97 there was famine in Hardoi, severe 
distress in Sitapur, Luclcnow, Bara Banki, TJnao, Bao Bareli, Jaunpur, and 
Azamgarh, -vNuth slight distress in every other district except Ghazipur and BaUia. 


<L69. Ii’riijation is extensively practised from ^rells, and jhils, or natiu’al 
depressions, which occupy considerable areas in almost every district ; rice, wheat 
^and barley, sugar-cane, poppy and indigo, all of which arc more or less dependent 
upon irrigation, occupy about 51 per cent, of the total cropped area ; and of an 
average area of Id' million acres annually imder crop in a year favourable for 
iirigation, 3 million arc irrigated from weUs, 1^ million from tanks or natural 
depressions, and over ^ million from other sources ; making a total irrigated area 
of over d-J million acres, or more than onc-tliird of the sown area. The area 
irrigated from tanks falls to about half a million acres in a year of severe 
drought, and of that area a large proportion is insufficiently watered. 'J'here arc 
no Government works within this tiuct, with the conditions of a large portion of 
which wo shall have to deal more in detail, when considering the question of 
introducing canal irrigation from the Sardali river, 

d‘70. The Ganges-Jimna Doah. —This tract compiiscs 13 districts, few of 
which arc not now fully protected against famine by means of irrigation works, 
.iis will be evident from a glance at the maji of the canal systems of the United 
Provinces which accompanies this report, almost the whole Doah is intersected 
by the numerous distributary channels of the Upper and Lower Ganges, and 
Eastern Jumna Canals : and in addition Ihorc arc in most districts good facilities 
for well iridgation, more especially for Mohcini or temporary wells, for the con- 
struction of which the subsoil is, in many parts of the Uoab, jieculiarly favour- 
able. The average annual rainfall is about 80 inchc.?, and the average -winter 
rauifall about d{- inches in the north-west at Saharanpur, decreasing to 2 inches 
at Aligarh, and to inches cast of that station. Out of an average area of about 
114 million acres which are amiuaUy sown, over 5 million acres, or nearly d5 per 
cent,, arc irrigated in a dry year ; and of this roughly one-half is from Govern- 
ment canals, nearly onc-haK from wells, and a small balance from tanks and other 
sources. Before the introduction of canal irrigation, the disti’icts com2iosmg this 
tract were among the most insecui'c in Northern India ; and the construction of 
the Ganges Canal wsis largely duo to the impressions i^roduccd by the sufferings 
of the famino of 1837, one of tho most tcmhlc in Indian history. Again in 
1860-61 famine was severely felt in the upper portion of the Doab. Since then 
the country has been protected by irrigation, and although the droughts of 186S 
aud 1877 were severely felt, there has been no actual famine. 

4t7l. The southern tract . — The fourth, or southern tract diffei’s entirely, in 
its geological formation and agricultural conditions, from the three tracts which 
lie on the northern slope of the Gangetic valley. Those tracts are alluvial for- 
mations consisting of layers of loam and sand of varying thicknesses, extending to 
an unknoum depth. This lies for the most part on the rock formations of Cen- 
tral India, and even where its soils arc alluvial they are generally of a different 
character from those on the north of the Jumna. It is natm-ally divided into 
two sections, the western section comprising the Bundcllvhand districts of Jhansi, 
Hamirpur, Jlanda, and Jalaun ; and the eastern section, those portions of Mirza- 
piur, Benares, and Ghazipur, which lie south of the Ganges river. 

472. Of all poidions of the Provinces, Btmdelkhand is moat affected bj' the 
vicissitudes of the rainfall. The annual average is from 30 to 40 inches, but it 
ranges between the extremes of one-third and twice the normal, and, owing 
chiefly to the prevalence of black cotton soils, either excess or deficiency may 
lead to scarciiy or famine. The districts of Brmdelldiand suffered severely in 
the famines of 1837, 1869, and 1896-97, and, though with less severity, in 1873 
and 1877. Their pirescnt condition is thus described by the Hon’hle Mr; Hooper 
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in Iiis speech at a meeting of the Tjegislatire Council - of the’ United Provinces 
(l*^th January 190 --5) : — 

The crops suffer in yeai s of heavy or unseasonable rainfall as well as in drought, and 
agriculture is liable to a special form of injury in the spread of Jeans, a grass that periodically 
overruns the richest soils and lendeis them for the time uncultivable. The effects of great cala- 
mities, such as famine, are far more serious and lasting than in more stable tracts, and recovery 
is more slow. Bundolkhand is now beginning to recover from one of these disasters, the famine 
of 18t?fi-97. In that year the cultivated areas were nearly a million acres below the maxi- 
mum reached in 1883-83, which is a variation of nearly one-third (1883-83, 3,327,843 acres j 
1896-97, 2,369,414 acres) j and this is an example, though perhaps an extreme example, of the 
great fluctuations to which the cultivation is subject. In some of the j-earsthat followed, the 
seasons were not projiitious and it is only recently that improvement has begun. The agi-icul- 
tiual loss during a scries of bad years has been enormous, and it fell upon a people already deeply 
involved. 

4j 73. The expendittu’C incurred by Government, including remissions of land 
revenue and of advances, during the famine of 1896-97 in the four districts of 
Puudelkhand amounted to over a crorc of rupees. Onc-haK of this sum tvas spent 
in the single district of Banda, of which at one time over 42 per cent, of the 
people were receiving relief. 

474. The most productive sod in BundclJchand is the variety of black cotton 
soil, uliicli is locally luiown as mar. In this, jnar and wheat are extensively 
grown, but the sod. is so retentive of moistnre, and the crops grown on it are so 
liable to he injured by any excG.ss of moisture, that artificial watering is applied 
to it only when the rains fad, or as a i)reliminary to rahi sowings when the rain- 
fad is seriously deficient in Ihc later months of the monsoon. Another black 
soil. Imown as Icahar, closely resembles mar, but it is of a stifTer consistency and 
in tbe t'ahi it is utilized more for ibc growth of gram and mixed crops than for 
wlieat alone. Water is applied to it somewhat more freely than to mar, but m 
all ordinaiy years the rainfaU of the monsooir provides it with sufficient moisture 
even for the rahi crops. A yedowish red loam caUed parioa, which is found 
extensively in many parts, is less suited than the black soil to dry crop culti- 
vation, hut with the aid of irrigation it produces excellent crops of wheat and 
barley. There is no question as to the benefits of irrigation in this and similar 
sods. The crops grown in them bene lit by irrigation even in ordinary years, and 
Vitliout it they fad in years of scanty rainfaU. The Btmdela cultivator has the 
reputation of being apathetic and wonting in enterprise. He does not take 
rcaddy to irrigation from weds, or even to the laboiu’ involved in dftiug canal 
uofer a few feet on to liis fields ; hut, where canal water can be flushed on to 
the yeUow o]’ red soils, he is ready to use it, and to pay for it ; and even in 
black sod tracts, where the natural apathy of the cultivator is intensified by tbe 
ease with which a crop can he raised in a dry year, he is slowly learning to make 
the best use of the water which the Betwa Canal has placed at bis disposal. 

475. The second, or eastern, section of this southern tract does not appear to 
have been visited by actual famine until 1896, and then it suU'ered with 
much less severity than the least affected of the Bundelkhaud districts. 
It is however said to suffer from scarcity or distress about once in 20 years. 
Black soils prevail in the southern portion of the aUuvial plain which extends 
from the foot of the bids to the Ganges river. North of this portion there is a 
stretch of soil eminently suitable for irrigation and rice cidtivation ; and north 
of this again, is a strip of good aUuvial sod which is flooded yearly by the 
Ganges, and grows excellent crops without irrigation. 

47 G. XJUUly of irrigation. — With regard to the value of irrigation in 
increasing the produce of land in the United Provinces, it may be said that the 
millets and pulses, which form the staple Jeharif crojis of the n^estern districts 
and which are largely ^’own in almost ad parts of the province, would 
derive no benefit from inigaiion except in an unusually dry year ; rice, the 
principal crop of tbe sub-montane and central tracts, yields nnder irrigation an 
, increased outtmai of about 20 per cent, in tbe former, and 40 per cent, in the 
latter tract ; the valuable sugar-cane and poppy crops are, in all years, dependent 
upon irrigation; as is indigo, the growth of which loads to an increased outturn of 
the subsequent rabi crop. ' Under irrigation, also, cotton can be grown to a suffi- 
cient height to enable it to escape injury • from the first heavy hurst of the 
monsoon. Of the staple rabi crops, gram does not require any artificial water- 
ing m ordinaiy years ; but in tbo case of wheat and .barley irrigation increases the 
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outturn by 60 to 100 per cent. As to the protective value of irrigation, it may 
safely be said that, excepting the liill districts and a portion of the sub-montane 
tract, there is no part of the United Provinces Avluch can he considered even 
fairly secure, unless at least one-third of its cultivated area is protected by 
irrigation from a source tvhich vill not fail in a year of drought. 


(ii). — ^Existing State irrigation tcorJcs. 

477. Nnmler and classification of State irrigationtoorl's.—ln the United 
Provinces the State irrigation -works under the control of the IiTigation Department 
comprise five large and eleven smaller canals, and twelve small storage works. 
The canals arc all of the perennial as opposed to the inundation type ; that is, their 
supplies are taken in by means of permanent, or in some casas temporary, dams 
constructed across the rivers from which they .are drawn. Of the five large 
canals, four, the Upper and Lower Ganges, Agra, and Eastern Jumna, are 
classed as producti^'G ; and one, the Betwa Canal, as protective. The remain- 
ing works are all classed as minor works, and for convenience of administration 
and accounts they are grouped into separate systems known respectively as the 
Dun, Bijnor, and Eohilkliand Canals, and the Jhausi and Hamirpiu* Lakes ; the 
names of the latter indicating the districts in which the storage A^'orks are situated. 
To this list of Government works should also be added the numerous small canals 
Avhich have been constructed in the Govcinmcnt estates of the Naini Tal dis- 
trict, and wliich arc knoAAJi coUcclivcly as the T.arai and Bhabar Canals. These 
works are managed by an Engineer of the Iiaagation Department whose services 
haA'o been lent to the Estates, but the expenditure on them is not shown in tho 
departmental accounts. 

4-78. Total cost of the worlcs and general financial results . — Up to the 31st 
March IflOl tho capital expenditure which had been incurred on all works under 
tho charge of the Public Works Dcparlment aniomited to 907 lakhs. Taking the 
mean of the results for tho preceding sixyears, so as to include bolh Avot, diy, and 
normal years, the annual rcvcirac derived from the works which wore in opera- 
tion at tho commencement of the period amounts on an average to 88^- lakhs, 
the working ox poises to 29 J lakhs, and the net revenue to 59 lakhs, representing a 
retiuTi of 6'9 per cent, on the capital cost of the works, which may be put at 85^ 
lakhs. Taken as a whole, therefore, the works yield a substantial profit to 
the State. 

479. General 2'it'otectivc results . — In a year of aveinge rainfall the works 
inagate about 2^- million acres, but the area varies greatly from year to year 
according to the nature of the seasons. Lx ] 894-95 with a good monsoon 
foUoAved by good winter rains, the total area barely exceeded a million acres. 
On the other hand, in 1S9G-97, when over the whole canal tmet there was 
practically no rain after the end of August, the area rose to well over 3 million 
acres. In that year the real protective value of the woi’ks was fully demon- 
strated. Under conditions A'Ciy similar to those which led to such widespread 
famine or distress throughout tlie greater part of the Provinces, the cultivators 
in the canal-irrigated tracts not only secured their crops, but, o-wing to the high 
prices prevailing, they were exceptionally pi'OSi)crous. As soon as their spring 
crop was assured, they were able to export grain, and thus out of their plenty to 
contribute to the wants of less fortunate tracts. The value of the crops raised by 
the works in that year was estimated at 13 crores of laipees, a sum which 
exceeded by 50 per cent, their total capital cost, while one and a half million 
tons of edible produce were rendered aA'ailable as food for the people. But 
perhaps the best testimony to the protective value of the canals is afforded by 
the following exti’act from Sir Antony MaoDonnell’s rcAdew of the Chief 
Engineer’s report for the year. Beferring to the financial results of the year’s 
operations the Lieutenant-Governor wrote : — 

TLefc very satisfactory figores show tho results of the year’s operations as gauged by the 
departmental system of accounts ; hut, taken alone, they fail to represent tlio true value of tho 
canals during a yenr of drought. In a ye.ir such as thatj throuirh which we have just passed it 
is in tho effective protection against famine and scarcity afforded to .almost the whole of the 
canal irrigated tract, in the suitable employment proxuded for some millions of the people, in the 
exceptional prosperity of large numbers of the cultivating classes, and in the land revenue secured 
to Government, that the most important and most beneficial results of the canals are to be 
found. In these respects the benefits derived from the canal works during the past year of 
drought can hardly be exaggerated. 
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480. Injiirious effect of canal irrigation, and its remedy . — It cannot how- 
ever be said that the canals in the United Provinces have always conferred 
nnmixed benefit upon every tract which they 'command. In many places their- 
introduotion led to a gradual hut steady rise in the level of the subsoil water, 
and resulted eventually in water-logging of the soil, the increase of malaria, and 
the fm’ther deterioration of nsar or rch covered tracts. To remedy these evils 
aud to prevent further injury, it was found necessary to incur a considerable out- 
lay on the re-alignment of some of the older channels, ahd on the construction of 
a large system of drainage channels, the ae;gr‘egatc length of which now amounts 
tf) 3,y27 miles, or to more than one-third of the total length of the canals and their 
distributaiy channels. On tl<e constructiou of the drains an expenditure of 
about 43 lakhs has been incurred. These measures have gone far to remedy, 
if they have not enthely removed, the evils of which there were such serious 
complaints in past years. 

4 81, Dependence placed upon the winter rainfall . — The canals have all been 
designed with carrying capacities largely in excess of the supplies in the river 
during the later months of the cold weather. Thus, if the later monsoon rains fail, 
the large supplies carried by the canals irrigate an area in excess of that to which 
the full mmiber of nnierings can be given if the ■winter rains also fail. We have 
had objections raised to this sj-stcra, but there can be no question that it ensui’es 
protection to the ■nddest possible area. It enables a larger area to be so'w’n with 
rahi crops than 'c ould be possible without aid from canals, and if the usual ‘winter 
iviius fall the whole area is matured. If they fail, a full crop cannot be ensured over 
the ■nhole area ; but a much larger area ‘U'ill yield a full or substantial crop than 
would bo the case if the supply were limited in the first instance to the area to 
which wjvter could be guaranteed towards the end of the season ; and with the 
Irigh inioesoC produce which usually prevail when there is a failure of the winter 
rains, the oultivatoi's can have no cause for complaint, provided that remissions 
of water-rate are given as liberally as the rules provide, on the smaU number of 
fields which fail to yield a fah crop. 

482. Increase in the protection afforded hy State ioorlcs . — ^The area irrigated 
fluctuates -with the rainfall 1,o such an extent that figures based upon averages 
do not afford a good indication of the gradual growth of the protection afforded 
by mciiTis of Govci-nnient works. Of dxy years even, no two jrears are alike, 
and a year in which there is a steady and continuous demand, taxing the canals 
to their utmost throughout the whole of both inigating seasons, is rmknown in 
these provinces. In 1877 a good fall of rain in December put a stop to all 
demand for water, and in 189G the rainfall up to the end of August was normal 
or in excess of the normal. But taking the areas irrigated dm’ing those two 
famine years as a measure of the then irrigating and protective capacities of 
the works, we find that dming the past twenty-five yeais the area has been 
more than doubled, having risen from under milhon to over 3 million acres. 

Lauge Canai< Systems. 

483. The four prodnelive ioorJes . — The foUovring tabular statement shows 
the financial results of the fom* large canals of the productive class, based on 
an average of the six years ending 1900-01. The figm’es given for the Lower 
Ganges Canal do not include those for the recently opened Patehpur Branch. 
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These results may be regarded as fairly normal for all and each, of the 
works. The canals irrigate on an average about million acres, or 22|- per 
cent, of the gross area of- 10 million acres which they command. They yield an 
annual net revenue of about 58 lakhs, equivalent to a return of T'S*? per cent, 
on their capital cost ; and after meeting interest charges which amount to 
Rs. 29,32,375 there is left a clear profit to the State of Rs. 28,59,015 per annum. 
The extraordinarily high percentage earned by the Eastern Jumna, as compared 
uath the three other canals, is due partly to the inexpensive nature of the works, 
more especially of the head-works, and partly toithc fact that sugar-cane and rice, 
which pay the maximum water-rate, form 38 per cent, of the total area of crops 
irrigated by the canal. On the Lower Ganges Canal, on the other hand, the 
capital cost has been swollen by heavy expenditure incurred on the construction 
of the head-works and of a large aqueduct on the Kali Nadi, while less than 9 
per cent, of the crops consists of sugar-cane and rice. The net revenues earned by 
all four canals, from the dates of their opening up to the 31st March 1901, are 
308 lakhs in excess of the interest charges to the same date. On the Eastern 
Junma Canal the deficit was not cleared olf imtil 33 years, and on the Upper 
Ganges Canal until 38 years from the date of opening. There are still balances 
of 20 lakhs against the Lower Ganges Canal, and 14 lalvhs against the Agra 
Canal, but these arc now annually diminishing. 

484. Capital cost per acre. — Calculating on the average area irrigated, 
the capital cost of tljc four pi^oduciavc works amounts to Rs. 35 per acre. 
This is much higher than the corresponding figure for tho Punjab, where, as 
we have shomi, it amounts to only Rs. 21*1 per acre. The high rate in the 
United Provinces, compared with tlie Pimjah, is due chiefly to tho greater 
average rainfall, to tho consequent less steady demand for canal water, and to 
the fact that in tho United Provinces, whore canal water is in general required 
merely to supj^lcmcnt the rainfall, tlio supply of water is distributed, and the 
protection v Inch it afCoi'ds extended, over relatively a much wider area than 
in the Punjab. In the latter province not only is the supply available for the 
canals larger in proportion to the area commanded, hut there arc also large tracts 
in which, owing to the scanty rainfall, cultivation without irrigation is impos- 
sible. Thus, with less contraction of the irrigated area in years of good 
rainfall, there has not been tho same necessity for, or incentive to, a very 
wide distribution of the supply. The difference is also in part accounted 
for by the relatively larger expenditure incurred in the United Provinces on 
works connected with navigation, on escape channels rendered necessary by the 
more fitful nature of tho demand, and on drixiuage works required to carry off the 
more abundant rainfall. 

485. JRcvennc, ‘maintenance charges, and value of crops irrigated. — ^The gross 
revenue annually earaed by the four canals, including the share of the land 
revenue which is credited to them, amounts to over 84.J laklis, or to Rs. 3*80 per 
acre. The working expenses average Re. 1'20 per acre, or, with interest added, 
Bs. 2’59 per acre, leaving Re. 1*21 per acre as clear profit to Government. The 
value of the crops irrigated in an average year is estimateil at 800 lakhs, or 
rather more than the total cost of the canals. 

486. Hesiilts of expenditure on' improvements. — In discussing the growth 
of irrigation on the pcreimial canals of the Pimjab, we have caUecl attention to 
the remarkahle expansion of irrigation which has thken place during the past ten 
yeai-s, owing mainly to the adoption of measm’cs for extending in-igation up to the 
extreme limits imposed by the supply of water available, or by the physical 
features of the coimtry, and for cnsui’ing a more economical use of the water. 
The policy of extending irrigation, up to tho farthest limits of the Doah was 
carried into practical effect in the United Provinces many years ago, and, with 
one important exception -at the tail of the Ganges- Jumna Doah, all the large 
branch canals required to carry water along the watersheds of the main drainage 
lines, wore completed before 1880. Tliere were no doubt large tracts within 
command of the canals to which water had not been taken ; but, with the one 
exception vMch we have noted and to which we shall again refer, these were all 
areas from which canal water had been purposely excluded owing to the unsuit- 
ability of the soil, or to the existing facilities for irrigation fi’om wells and other 
sources. There lias been, therefore, of recent years 'practically no scope for the 
ei^jiansion of iirigation, except by extending and impro-^ngthe systenis of sipall 



■ 187 


distributaiy channels, and by economizing water so as to ensure its distribution 
over the vddest possible area. The measures, with this end in view, which have 
been introduced independently on the canals of the United Provinces, arc very 
similar to those adopted in the Punjab (paragraph 16) ; but, in addition, the bed 
slopes of many of the distributary channels have been reduced with the object of 
causing a deposit of fine silt on the bed and side slopes, and of thus reducing loss 
by percolation. As in the Punjab, these measures have been greatly facihtated 
by the rules introduced in 1890, which rendered it more easy to obtain funds for 
■\\ orks of extension and improvement than it had been before the construction 
estimates of the works were closed, and also by the liberal grants for minor im- 
provements which have been charged against the revenue account of the canal. 
In the case of the four canals which we are now ' considering the estimates were 
closed on the 31st March 1891. Taking, as we did in the case of the Punjab 
canals, the aggregate of the maximum areas irrigated before 1894-95, as represent- 
ing the irrigating capacity of the "works when the estimates were closed, and the 
aggregate of the subsequent maximum areas as their present capacity, we find 
that there has been an increase of 744,613 acres. Since 1891 an expenditm’e of 
67f lakhs has been incun-ed against capital, and of 21 lakhs against revenue 
for works of extension and improvement, making a total of 78f lakhs, or an 
average of Es. 11 per acre of extension, most of which is due to this expenditure. 
This result agrees very closely with the corresponding rate for the Punjab, and 
affords fiu-ther evidence of the profits to be derived from a liberal expenditure 
of funds in developing irrigation on works which have been nominally completed. 

487. The Falelipii'i' Branch Bxtension . — For the area at the extremity of 
the Uoab, referred to in the preceding paragraph as being still outside the canal 
irrigated tract, it was for some years doubted if a sufficient supply of water 
would be available. The early results of the measures for economizing water 
wliich -were adopted extensively after 1891, showed, however, that there need be no 
serious apprehension on this point ; and, with a view to extending canal irrigation 
into this tract, the construction of the Fatehpur Branch of the Lower Ganges- 
Canal was commenced in 1895. The works have now been practically com- 
pleted at an outlay of 34 lakhs. The branch was opened for irrigation in 1898, 
and in 1901-02 it irrigated 34,451 acres. When irrigation is fully developed it 
is expected to irrigate annually 120,000 acres, or about one-fifth of the cultiv- 
able area commanded. 

488. Other extensions . — There are only two other works of individual impor- 
tance remaining to complete the main distributing systems of the Ganges 
Canals. These are the extensions, which are now in hand, of the existing Mat 
Branch aud Kalda distributary, to irrigate 83,000 acres in the northern part 
of Muttra and in the Aligarh district, at an estimated cost of 11 lakhs. On 
the Agra Canal the Nandgaon distributary is being extended to irrigate 46,000 
acres in the northern half of the Muttra district at a cost of 2-g lakhs. 

■ 489. The Bettoa Canal . — This is the only work in the United Provinces, of 
the ‘ protective ’ class. It was constructed at a cost of 42 lakhs for the protec- 
tion of the Jalaun district. It also irrigates small tracts in the Jhansi and Hamir- 
pur districts, and in a few Native States, but the total area hrigated in these traets 
does hot ordinarily exceed a thousand acres. The' canal receives’ its supply 
from the Betwa river which rises in Bhopal, on the northern slopes of the Vin- 
dhyan range. The river is dammed up by a masonry weir, about a mile in 
length from end to end, and with its crest level 50 feet above the lowest point 
in the river-bed. The area drained by the river above the dam is so large (10,000 
square miles), and the rainfall in the upper reaches of the catchment so assured, 
that during the monsoon months there is always an ample supply. The flood 
discharge may rise to about f million cusecs ; but on the cessation of the monsoon 
the volume rapidly falls, and in a dry. year, before the end of December, it' 
dwindles to a few cusecs. The dam, on the crest of which iron shutters 6 
feet high have recently been erected, forms a reservoir 16 miles long with an 
average width of about J mile. It stores 2,760 million cubic feet of water -with 
which the canal’s supply is supplemented when the discharge in the river falls. 

Part II. 2 b a " 
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ibelow rcqiiii’enicnts. The narrow width of the channel above the clam, and the 
high velocity of the floods, prevent any perceptible deposit of silt in the reservoir. 
TJie canal was designed to take in 1,000, but is capable of carrying 1,200 
cnsecs. It was estimated to irrigate 120,000 acres in a year of full ctcmancl for 
water, and to yield an average return of 1*69 per cent, on the capital cost. 

490. A mean of the financial results for the six years ending with 1900-01 
may be taken as fairly typical of the average retuims now derived from the canal. 
It shows that the average gross annual revenue of Rs. 85,000 falls short of 
the maintenance charges by lls. 17,000; including interest charge there is an 
annual loss from the canal of Rs. 1,81,000. Expressed in acreage rates, the work- 
ing expenses and interest charges amounted to Rs. 5‘GS per acre irrigated, and 
the gross revenue to Rs. T81, leaving a net annual loss of Rs. 3'87 on a capital 
expenditure of Rs. 93 per acre. Calculated on the area protected against 
drought in the famine year of 1896-97, the caintal cxpenditiu’c is Rs. 50, and the 
net annual loss Rs. 3 per acre. 

491. Tlie canal was opened in 1886, and in the fourth year from its opening 
the irrigated area rose to over 32,000 acres. That area Avas seldom, and only by 
a small amount, exceeded until the famine year of 1S9G-97, when 87,306 acres 
Averc recorded. In years of ordinaiw rainfall the irrigated area still falls short of 
40,000 acres. The work, it aaIR be seen, has not fulliUed, either in its financial 
or protective effects, the expectations that Avcrc formed Avhen the estimates were 
framed ; but, though the protection afforded to the Jalaim district dm*iug the 
famine Avas incomplete, the canal led to sufficient reduction of distress, and of 
expenditure on relief, to iustiCy its construction. In the Avords of Sir Antony 
ilacDonncll, it aa'us the salvation of the Jalaun distiict. 

492. Difference in ihc rcsnlis in the itco Iranohes of the Beiioa Canal.— li 

is instructive to notice that the financial results shoTni in parnginph 490 
arc the mean of those obtained by Iavo separate branches— one, the Kathaund 
Branch, running through a country in AA-Jiich or yelloAV soil predominates; 

and the other, the Hamirpur Branch, commanding a tract consisting almost 
entirely of black cotton soil. Taking tlic average results of the past five yeai-s, 
during which the conditions have been on the aaIioIc more than ordiuarilj' favour- 
able to the irrigation of black cotton soil, we find that the Kathaimd Branch has 
irrigated annually 33,000 acres, returning a gross revenue of Rs. 2 per acre ; AA'hile 
the Hamirpur, AA'hich is the larger of the tAVO, has irrigated on the average 
only 16,500 acres, returning a gross revenue of Rs, T5 per acre. The net annual 
loss to the State, assuming the capital cost and Avorking expenses to he divided 
equally hetweeu the Iavo branches, comes to lls. 61- per acre for the Hamirpur, 
against Rs. 2 per acre for the Kathaund Branch. The former figure afiords a 
good indicaliou of the probable cost of proA'iding irrigation, by a canal-likc the 
Betwa, in the purely black cotton soil tracts of the United Provinces, where rice 
and perennial crops arc not grown, or arc grown only on an insignificant area. 

hllNOR. ‘WOUKS. 

493. Small Canals . — ^Thc three systems of minor canals aU irrigate in the 

snb-montane tract, and arc fed by streams Avhich rise in or near tholoAvest 
ranges of the Himalayas. Tavo of them, the Hun and Bijnor Canals, are liighly 
remimei’ative w'orks, returning 7” aud 12f per cent, respectively on their 
capital cost. The Rohilkhand Canals, Avhich command a coimtry generally less 
fertile and requhing less artificial iirigation, return about 4 per cent. noAv 
that the AV'ater-rates haA^e lately been increased. Collectively the small canals 
yield a net revenue of oA'^cr 14- lakhs, or 5-^- per cent, on a aipital. outlay of 27 
lakhs. On an average they irrigate 140,000 acres annually. Hi the famine^ of 
1896-97 by their aid the crops on 163,000 acres Avere brought to matui’ity, 
against 64,000 acres in the famine of 1877-78. This large increase is to 
be attributed chiefly to liberal expenditure on improvements diu’ing the past 
15 years, • ■ , - - ' 
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49d', Storage loorhs . — The twelve tanks in the Jhansi and Haniirpur ^s- 
tricts are the ordy works in the Provinces imder the charge of the Public Works 
Department which are entirely dependent upon storage. They are all old works 
Avhich were in existence before the district came under British Government, and 
appear to have been made more for ornament than for use. About Es. 80,009 
have been spent on improvements which have about doubled the irrigated 
area, but even now they only irrigate from thi-ee to five thousand acres annually. 
Tlie revenue, in the shape of water rate and enhanced land revenue, barely suffices 
to cover the annual working expenses. 

495. The Tarai and Bhahar Canals . — In this system are comprised about 
20 small canals which have been constructed in the Government estates in the _ 
Naini Tal district, chiefly with the object of opening out jungle tracts to cultiva- 
tion. They irrigate annually 125,000 acres consisting mainly of rice. There 
are no separate accounts shoAAing the cost of the works and the revenue derived 
from them. 

A 

(m). — Sco^e for further extensions of State irrigation loorlcs. 

496. The siib-montanc tract . — Ho proposals have been laid before us for the 
constmction of new works in the sub-montane tract. In the western districts 
of Dehra Dun, Bijnor, and Bareilly, all the available water*suppliesof any conse- 
quence are said to be ah’eady fuUy utilized. East of the Naini Tal Tarai there 
are no Government iiTigation works, and there is said to be but little scope for 
their construction ; but the question of utilizing hill streams for the protection of 
the rice areas, and for the general extension of irrigation in these more eastom 
districts should, Ave consider, bo investigated as soon as the serAUces of a qualified 
officer can be spared for the pruTiose. 

497. The central tract . — Three works have been proposed for the irrigation 
of this tract : the Eastom Ganges, the Eamganga Canffi, and the Sardah Canal. 

498. The Bastern Ganges and Mamgung a Canals . — Projects for both of these 
Avorks were prepared more than thirty years ago for the irrigation of the tract 
lying between the Ganges and Bumganga rivers, in the districts of Bijnor, 
Moradabad, and Budaon. The high level of the subsoil water in the tract to be 
irrigated, the contention that water would be but seldom reqidred for the rahi 
and still more seldom for the Jeharif crops, the consequent improbability of 
secm’iug any adequate return on the required expenditure, and the facility with 
which temporary weUs can be constructed, led to the abandonment of both 
schemes. Moreover the llamganga, though it carries an enormous volume Avhen 
the river is in flood, runs practically dry soon after the rainy season ; and, Avith 
the existing canals on the right bank utilizing aU the available cold Aveather 
supply of the Ganges, there is at present no surplus available for the supply of a 
canal taking oS from the left or eastern bank of that river. It may be quite im - 
possible to procure a perennial supply for the irrigation of this tract, and even if 
a supply could be procured, one or other of the obstacles owing to which the pre* 
vious projects were condemned, may prove insuperable ; but Ave do not think 
that the possibility of affording future protection to the tract by means of canal 
iiTigation should be finally abandoned on the basis of information collected over 
thirty years ago. In' spite of the high spring level in certain parts, and of the 
facilities for constructing temporaiy Avells, there can be no question as to the 
insufficiency of the protection afforded by the existing means of inigaiion. 
Distress from the failure of the rainfall appears to be as frequent in Eohillchand 
as in any part of the Provinces. It is no doubt as a rule less intense, but in the 
district of Budaon the rainfall has been seriously deficient in no less than ten 
years out of the fifty- two for which records arc available, and at least three of 
those years were years of famine, and tAvo of more or less severe distress. In 
Moradabad only 19T7 per cent., and in Budaon only 24*4 per cent, of the nor- 
mal cropped area is at present protected by irrigation. 

499. We recommend, therefore, that the question of introducing canal irri- 
gation into these districts should again be examined and considered on the more 



190 


dotaileO information tliat can iiow \jO collected With regard to the requirements 
and conditions of every village in the tract. It seems most unlikely that a canal 
from the Hamganga would afford a sufficient supply for the rdbi season, and 
it would probably be too costly to construct. But it may be possible to pro^dde 
a fab’ amount of protection at a reasonable cost by means of a Icharifov inun- 
dation canal taking olf from the left bank of the Ganges above or near the 
head-works of the Ganges Canal. Such a canal would at least afford a supply 
for a considerable area of rice and other hliarif crops, and for the sowing of the 
rabi crop should the later rains fail. Eventually, when every possible means 
have been adopted for economizing water on the Ganges and Eastern Jumna 
Canal, or if any of the Sardah water can be carried into the Ganges — a proposal 
to which we shall presently refer — it may be found possible to divert some of the 
cold weather supply of the Jumna river for the irrigation of rabi and perennial 
crops in parts of these districts where the spring level is not prohibitively high. 

500. The Sardah Canal . — There is probably no scheme for the introduction 
of canal irrigation into any part of India which has formed the subject of so much 
discussion as that for a canal from the Sardah river for the irrigation of Oudh. 
Nor has any more difficult problem been laid before us during the course of 
our inquiries than that of deciding whether the numerous objections which have 
been raised against the scheme arc sufficient to prevent the utilization, in the 
Ganges- Gogra Doab, of the enormous volume of Avater which noAV runs to AA'aste 
in the Sardah river. 

501. The first project for a canal from the Sardah was prepared by- Captain 
Eorbes, B.E,, in 1S70, and provided for the migation of 2,380,000 acres in the 
country lying between the Gogra and Ganges rh'crs, at an estimated cost of over 6 
crorcs of rupees, inclusive of outlay on navigation Avorks. It Avas however foreseen 
that Avater might not be required for the aa’IioIc tract, and in 1871 Captain Eorbes 
prepared a revised scheme rcstrictiug irrigation to the north-Avest of a line pass- 
ing through Luclvuow and Pyzabad. Tliis modified project Avas estimated to 
irrigate 600,000 acres, and to cost 3 ororcs. It was hoAVCVcrhcld in abeyance for 
some years owing to the opposition of the principal landowners. In the lleport 
of the Eamino Commission of 1878 the scheme Avas referred to us one which 
“ ought not to bo any longer rejected unless grave and substantial objections 
to it can be established.” 

502. In the folloAA'ing year, 1879, Major Eorbes drew up yet another modified 
sohemc for irrigatmg the districts of Kheri, Sitapur, Hardoi, LucknoAV, Bara- 
bauki, and Eyzabad, Avith possible extensions to Azamgarh and JaAmpur. The 
opinions recorded by the District Officers upon this scheme were generally im- 
favourablc to the construction of the canal ; and Sir George Couper, aaEo aa'us then 
and had been for many years Chief Commissioner of Oudh, stated his unAAiIlingness 
to proceed Avith the elaboration of the scheme until driAmn to do so by the neces- 
sity of putting it in hand as a famine relief Avork. He assigned as his reasons: 
tho degree of protection already afforded by existing means of irrigation ; the 
possibility of their further development ; and tho injmious effect of tho canals 
in the Ganges-Jumna Donb on the health of the people. In the folloAA’ing year, 
after a deficient kharif harvest, Colonel BroAvnloAV, Gliief Engineer for irrigation, 
having regard to the low supply in the Avells and to tho emptiness of tho jhils 
and tanks in Oudh, recommended the completion of the sui‘Ve 5 ’'s and the prepara- 
tion of a project for a canal to command the Gogra-Gumti Doab. Su George 
Couper accepted tho recommendation Avith evident reluctance, in view of the 
necessity of providing relief labour in tho CA’^ent of a failure of the AA'inter rains. 
The project which was subsequently prepared by Captain Clibborn and Mr. 
(noAV Sir William) Garatin proAuded for the irrigation of 720,000 acres, or about 
one-fourth of the uuirrigated and cultivablo area of the Gogra-Gumti Doab, The 
canal was designed to cany 3,800 ousecs, and was estimated to yield a 
return of 6^ per cent, on a capital outlay of about 3j ^ crores. ^ This project 
seems to have been held in abeyance mainly from financial considerations, the 
Local GoA’^ernmont being uuAvilling to guarantee interest on the expenditure, 
though eAudently desirous of seeing the canal constructed for the protection of 
the country. 
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603. The matter is again referred to in the followintj terms in the Uesolh- 
tion of the Local Government on the administration of famine relief in 
1896-97 • 


In October last the failure of the crops threatened to he gi-eater in Oudh than elsewhere^ 
and the question of undcrtahiiig the Sardah Canal as a relief work came again under discussion. 
The magnitude of the workj howeverj was so great, while the injuiy to the country, if a mistake 
were made, would be so far-reaching, that the Lieutenant-Governor decided not to enter on this 
great undertaking as a famine relief work udthout careful preliminary inquiry. But in view 
of the possibility that the famine might continue for longer than a year, Sir Antony A1 acDonnell 
considered it desirable to come to some decision on the question whether a canal could he ad- 
vantageously made or not. Accordingly Mr. King, Superintending Engineer, was deputed to 
inquire into the merits of the project, and ho spent four months of the cold weather in doing 
BO. Mr. King^s report has not yet been fin.ally considered j but it may here be said that, in his 
opinion, Sitapur, Hardoi, Lucl:now, and Barabanki arc the only districts of Oudli into which 
canal irrigation could he profitably introduced. The facts to be deduced from Mr. King’s report 
are, on the one hand, that the water-supply from the proposed canal would be for these four 
districts practically unlimited, that a canjil could be made for about crores, which would 

* The question of return i.s very unoert.ain. return 5 per cent, on the outlay,* and 

that these districts would he protected from the 
effects of drought, their wealth greatly increased, and about 365 square miles of shallow tanks 
reclaimed for rabi cultivation. 


On the other hand, the report shows that there .are serious though probably not insuperable 
difficulties attaching to the project, aiising fiom the high spring level of the subsoil water, and 
the nature of the subsoil and drainage. The conctmetion of the canal continues to be viewed 
with disfavour by a large thougli a decreased proportion of landowners and cultivators, and there 
is some doubt whether adequate water-rates could be realized. 

The matter is still under the Lieutenant-Governor’s consideration : but the facts which 
have been established by Mr. King's inquiries show the pradence of the decision which rejected 
the work as a famine relief measure. 


Subsequently in May 1899, the Lieutenant-Governor, vrben forwarding 
Mr. King’s report to the Government of Tndia, wrote as follows 

On a review of the case Sir Antony MacDonnell considers that the canal is not required as 
a famine protective work, while ho is satisfied that its construction would so raise the water- 
level, already high, of the tracts through wliich it would pass as to produce the most injurious 
consequences to the agriculture of the tracts and to the health of the inhabitants. The opposi- 
tion of the landowners, though it may have been justified by unsubstantial reasons, had 
thus a solid foundation on which to rest. The opposition is as strong to-day as it was in 
Colonel Forbes’ time ; although some few Taluqdars wavered in 1897 in their opposition, the 
great body are united in opposing the construction of the canal. 

The Lieutenant-Governor does not think that interest on its capital could possibly be re- 
covered consistently with moderate assessments of water-rates and popular contentment. 

The Lieutenant-Governor and Chief Commissioner is therefore unwilling to support the 
fcherae, which should, in his judgment, be finally abandoned while the physical conditions and 
jTOpular feeling remain as they are. 


504. Prom this brief histoiy of the project it is evident that the Local Ad- 
ministration has never at any time been so fully convinced of the necessity 
for the work as to press veiy strongly for its construction. In fact, on two of 
the three occasions on which the construction of the canal was seriously considered, 
the proposal was condemned by the responsible local authorities ; and, in both 
these cases, there had recently been ample opportunity for noting the possible 
effects of drought in the tract concerned. In each case, however, the condemna- 
tion was accompanied with a reservation. Sir George Couper admitted the pos- 
sible necessity of carrying out the project as a famine relief work. Sir Antony 
, MacDonnell recommended tliat the scheme he abandoned “ while the physical 
conditions and popular feeling remain as they are now.” The immediate ques- 
tion for our consideration is, whether there is sufficient evidence .to justify us in 
recommending the final abandonment of all proposals for constructing a canal 
from the Sardah for the irrigation of the whole or any portion of the large tract 
that could he commanded by it. 


605. The objections which have been raised against the introduction of canal 
irrigation into the Ganges-Gogra Doah are that the canal is not needed as a 
protective work, the country being already fairly well protected by its rainfall, 
tsy the existing means of irrigation, and by the facilities for their extension ; that 
it yould cause serious injuiy by raising the water-level ; and thp,t it would not b(? 
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a prodnotive or romimcralivc ■work. On the other hand, it is contended that the 
general agricnltnral and climatic conditions arc in the main similar to those in 
the Ganges- Jnmna Doah, n'hero canals Imvo not only afforded valnahle protection 
to the tracts they command, bnt have yielded, in addition, a handsome, return on 
their capital cost. 

DOG. Tlicrc is certainly, so far as vre can see, nothing in thecKmatic condi- 
tions, or in the conditions of cropping, ■c’hiclm'onld lead one to suppose that canal 
vater uould ho taken any less freely in this tract than in the iDoab. All over 
the vrestem and southern districts of the Gangcs-Gogra or central tract, the mon- 
soon rainfall is mucli the same as in the distiicts across the Ganges, and if any- 
thing it is more liable to serious deficiency from the normal ; n'liilc the vrintcr 
rainfall over the vholo tract is both less in quantity and moio uncertain tlian in 
tilio Doal). The main diffcrcnco in the cropping of the two tracts is that rice is 
more extensively grown in the central tract, especially in the northern and 
eastern districts where it constitnics near]}” one-third of the whole cropped area. 
Bnt. on the canals of the Agra Province, Avherever rice is grotvn, the enltivators 
have always been ready to pay foritsiiTigalion, even in tracts where the rainfall 
is usually quite as abundant as in any part of the central tract. The conditinn.s 
of minfail and cropping do not, therefore, lead us to suppose that if canal inaga- 
tion could ho afforded to this tract at the same capital cost per aero as in tlio 
]3oab, it would yield results appreciably less remunerative to the State or Ic'^s 
beneficial to the cultivator. 

507. In considering the extent, of protection afforded by the existing means 
of irrigation it null he desirable to divide the district.s commanded by one or 
other of the projioscd Sardah canal 6chcmc.s into two separate sections, as shown 
in the following statement : — 
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The statement shows iiiUr alia the percentages of the normal sown area 
which arc inagated in a year favourable for irrigation, like that of 1S99-1000, 
when excessive early autumn rains filled the tanks, and when subsequent scanty 
rainfall and the lateness of the winter rains caused full use to be made of all 
existing means of iivigation. "With these arc compared the percentages irrigated 
in 1 S96-97, when the autumn rains were seriously deficient and ceased at an 
unusually early date, leaving the tanks nearly empty. 
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. oOS. Of the disti’icts in the weslem section^ Shahjahanpur is apparently 
■almost fully protected hy its wells and streams. TJnao and Ludmow have each 
25 per cent, of their cultivation irrigated from wells ; hut the protection thus 
aii'orded was not sufficient to prevent distress and the necessity for relief in _a 
year of severe drought. The three remaining districts are insufficiently protected, 
more especially Hardoi, having regard to its conditions of rainfall and to the small 
area v Inch is efficiently protected by irrigation iii a year of drought. In the eastern 
districts, excepting Jannpur, there is a considerable area irrigated fi’om tanks in a 
ye}ir of .favourable rainfall ; and in .all districts there is a high percentage of woll- 
irrigation. The tanks, however, fail in a year of drought, and though the general 
deiiciency is made up by a large increase in the area irrigated from wells, .this 
is evidently not sufficient to counterbalance tho failure of the rainfall and of 
tho tanks. During .the season in Northern India iriigation from weUs is 

practically confined to limited areas of sugar-cane and other high class crops, 
and even' if the rains fail there is no extensive use made of wells for watering 
the ordinary kliarif The excessive heat tells alike on the work that can 

he done by men and cattle ; in any case wells could not be made to supply the 
volume of water necessary to mature any considerable area of rice ; and, rather 
than attempt to save his niiUcts and other dry kharif crops, the cultivator prefers 
to devote all liis energies to u'atering and preparing his fields for the more 
valuable 7'ali crops, hoping for assistance from tho winter rains in bringing them 
to maturity. Tims in no part of the provincCvS am wells of any real a\ ail in 
saving the klinrtf crops. But, apparently, at least tliroughont Oudh and the eastern 
districts of the Province of Agra, the khnrif crops must bo caved if distress is to 
bo avoided. The drought of lS96-9'7 affords snlficient evidence that in this tract 
even %’ery extensive woll-iiTigatiou during the subsequent rabiy assisted by timely 
and sufficient winter rains, will not prevent distress when there has been a severe 
failure of the kharif. Thus in Rai Bareli, Janupnr, and Azamgarh, the distress 
was so severe as to bo officially recognized as famine, although over dO per cent, 
of tho total cropped area of each district is in*igahle from wells. Had the u inter 
rains also failed or been seriously deficient, it seems ccrtaintliat the distress among 
the cxdtivating classes would have been greatly intensified. It is evident therefore 
that the wells do not at present provide complete ju’otcction ; nor can we think 
that they uiU do so in the future even though their number be largely increased. 

509. It cannot, however, be said that these eastern districts arc, compared with 
many other parts of India, lu’gcntly in need of protection by Slate irrigation works. 
The decrease in the population of Azamgarh and J aunpur, and its stationary condi- 
tion in the remaining districts, arc attributed more to the effects of the excessive 
jainfall of 1894 thauto the drought of 1896 ; and, even in llai Bareli, where the 
expenditiu’G was greatest, the cost of relief in the latter year amounts to only 
about ten annas per head of the population, compared -svith seven rupees loorhoad 
in Bmida, and the much larger sums spent in some districts of the Central Pro- 
vinces and Bombay. We cannot, therefore, recommend that any considerable 
financial or other risk should be run hi order to protect this eastern portion of tho 
central tract ; and any work designed for its protection must talfo a low place in 
the order of urgency of protective works. The chances of a canal beuig made 
for the irrigation of this tract, on the ground that it would provo remunerative, 
are also very remote. It would hardly he proposed to constmet it, merely or 
mainly for purposes of profit, in opposition to tlio wishes of the people. But 
its constmotion would necessarily im'olve the drainage of the.77i?7s, and to tins 
the people would apparently only consent, if they consented at all, on tho 
imdeistandingthat lands which aro now watered from the jhils were given canal 
water free or at greatly reduced rates. 

•510, We tliink, however, that tho question of constructing a canal for the 
protection of the western district of Hardoi is deserving of serious consideration ; 
and if a canal is to ho constructed, it would be advisable to consider also tho 
question of utilizing it for the fiu'ther protection of other and adjoining districts. 
The main obstacles to the introduction of canal irrigation into this inscciu'o 
;tract-aro the high level of the subsoil water, the prevalence of sand in the sub- 
soil, the.small thickness of the overlying loam, and the consequent danger of 
water-logging the soil and of losing a large portion of tho supply hy percolation. 

3 c 
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If the conditions of the subsoil Tvater-level, and the nature of the soil and subsoil 
as stated by Mr. Eing, are generah the injury that might be caused by the 
introduction of canal irrigation on any extensive scale is unquestionable. It 
could no doubt be mitigated, and even to a very large extent be prevented; by 
drainage, by rendering the channels water-tight, by limiting irrigation to a small 
percentage of the area commanded, and, if necessary, by closing certain channels 
throughout the rabi season ; but these measures might raise the cost of the work 
to a prohibitive figure compared with the area to be irrigated. The records 
which have^ been laid before us are not, however, in our opinion, suflolciently 
detailed to justify the final abandonment of the scheme on the ground of danger 
from water-logging. 

611. These records show that along the alignment proposed for the main 
channels the depth to water-level varies from a minimum of 11 feet in Hardoi 
to a maximum of 33 feet in Lucknow ; and that in certain parts of some districts 
pure sand is found at a depth of 6 to 12 feet below the surface of the ground. 
But much more detailed information than this will be necessary before it can be 
said that the conditions with regard to water-level and subsoil offer insuperable 
obstacles to the construction of a canal. The areas must first be demarcated into 
which it seems desirable to carry canal water, having regard solely to their 
irrigational needs, the extent to which they must depend upon canal water for their 
protection,^ and the suitability of their soils for canal irrigation ; the subsoil water- 
level within these areas, and outside them up to the limits of their main drainage 
outfalls, and the depth of overlying loam, must be observed and shown on a plan 
or cross sections of the country; and aU matters hearing on the necessity for and 
possibUity of completely draiuing the tinct likely to be influenced by the canal, 
must be thoroughly investigatai before any decision will be possible on this 
important question. The projects for the canal contain a good deal of general 
information on these points ; but, though complete in all engineering details, 
they were prepared at a time when the necessity for very detailed observations 
of the kind which we have noticed had not yet been fully realized. 

512. A survey party is now engaged in investigating the possibility of 
taking out a canal from a point high up on the Sardah river, for the protection 
of the Hardoi district by affording a supply of water to fill the natural depres- 
sions in yeare of short rainfall. It wifi, no doubt, collect all the information that 
is necessary for the immediate object in view; but we would recommend that 
the investigations be extended so as to include all the detailed information 
necessary for the purpose of deciding on the practicability of constructing a canal 
for direct irrigation in Hardoi, and in those portions of Lucknow and Barabanki 
which lie south of the Gumti river. It may also be found desirable to include 
portions of Shahjahanpur, Unao, and perhaps Eai Bareli, within the scope of the 
investigation. The proposal to construct a canal to replenish the natural tanks in 
Hardoi is a very recent one, and the investigations relating to it have only lately 
been put in hand. We are therefore rmable to form any opinion regarding it. 
But we see no reason for limiting the scope of the scheme in the manner 
proposed, until such detailed information has been collected as may justify the 
final rejection of all idea of affording really efiflcient protection to the most 
insecm’e tract in Oudh by means of direct canal irrigation. Although a canal 
for the irrigation of this comparatively small tract would probably not be fi^y 
remunerative, its protective value would be great ; and it would afford a practical 
means of ascertaining the actual productive value of , canal water, xmder the 
agricultural conditions and revenue systems of Oudh. We therefore recommend 
r- that a detailed project should be prepared with full provision for the prevention 
of water-logging, and that the question of carrying canal irrigation into these 
districts shoidd again be considered. 

t 

613. The eastern districts stand less in need of protection. But, as we have 
shown, there is a limit to the protection which wells will afford to these 
tank-irrigating and rice-growing districts ; and a time may come when increased 
pressm’e of population will render it imperative to provide some more effective 
form of protection. • ' ■ ‘ 
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514. With regard to the alleged opposition of the people to the Sardah canal 
scheme, ttc can only say that the opposition of the Taluqdars is apparently as 
strong as ever it has been ; and that it is to some extent based upon exaggerated 
views regarding the effects of canal irrigation in causing an extension of reli 
efflorescence and in water-logging the soil in the Ganges- Jumna Doab. The 
injury formerly caused by water-logging in certain districts of that Doab was un- 
doubtedly serious. But we have it on reliable evidence that the cultivators’ 
complaints as to the extension of reh efflorescence Avere much exaggerated ; and 
that the system of drainage, which was not introduced until many years after the 
older canals hadbeen constructed, has put an end to all complaints of extensive 
water-logging. These drains, it may be noted, caiTy away water from many jliils, 
or natural depressions, which were in former days used for iriigation ; and yet they 
appear to have been generally welcomed by the people, who preferred assured 
‘ flow ’ irrigation from canals to the precarious and more difficult ‘ lift ’ irrigation 
fromy7«7s. Nor have we reason to think that drains carrying off the water of 
natural depressions would, if judiciously designed, have any appreciable effect 
in increasing the magnitude of the floods ; on the contrary, if they kept the 
depressions dry in the intervals of minfall, they would render them more effective 
in storing surface drainage and preventing its too rapid flow to the rivers. 

515. We cannot say toAvhat degree the feelings of the Taluqdars against the 
construction of a canal are shared by the cultivators ; but in the face of the 
evidence laid before us at Lucknow, and of the strong opinions expressed by the 
district officers, we cannot at present recommend the introduction of canal 
irrigation into Oudh outside the districts mentioned in paragraph 612. Having 
said so much, we must add that we are not convinced that there are really any 
grave and conclusive objections to the introduction of canal in-igation into other 
parts of Oudli. Many of the objections Avhich have been laid before us might 
have been applied with equal force to more than one large tract where canals 
have, as a matter of fact, proved of great benefit to the people. 

516. Nevertheless we do not think that it would be a wise policy to intro- 
duce canal iirigation wholesale into this large tract, even if the more detailed 
inquiries which we consider necessaiy should shoAv that the drainage difficulty 
can be surmounted at a reasonable cost. There are many other reasons which 
render it desirable to proceed tentatively, or as tentatively as may be possible in 
dealing with a large river from which a supply can be drawn, and delivered Avhere 
it is required, only at a considerable outlay. But there is one consideration which, 
in our opinion, is of itself sufficient to justify this course. Hardoi and porfdons 
of the adjoining districts stand far more urgently in need of protection than the 
remainder of the tract ; and we cannot recommend that the measures necessary 
for their protection should bo postponed until the general question of protecting 
the whole tract by carrying out the main Sardah Canal scheme has been investi- 
gated and settled, until all local prejudices have been overcome, and until aU pro- 
tective works Avhich are considered more urgent than this general scheme have 
been completed. Whatever the results of the investigation may be, that scheme,' 
as a w'hole, must take a much lower place in the order of urgency of protective 
works than can bo assigned to any fairly promising scheme for the protection 
of Hardoi and the adjoining districts. 

617. Extemims of existing works in Ganges-Jumna Doab. — The supplies 
available from the Ganges and Jumna rivers for the irrigation of this Doab are, 
as we have already stated, barely sufficient for existing works and for the exten- 
sions which are now under construction ; and into every large tract of the Doab 
where canal irrigation is required it has been or is in process of being introduced. 
There is still scope for a number of small extensions, wliich would in the aggre*- 
gate require a considerable volume ; but, in the absence of any other source of 
supply, these can only be rendered possible by improvements in the methods of 
distribution and by other measures for economizing water. On the Eastern 
Jumna Canal especially, there appear to be some small tracts which are not now 
commanded by any distributary channel and in which the subsoil water is said 
to lie at a , great depth. These tracts’ will, no doubt, receive attention when 
the necessary supply of water is fqund to be ayailable, 
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518. Storage loorlis and prevention of percolatioft.—'^hs. remarks -wMcli we 
liave made in the Punjab Chapter (paragraphs 49 and' 50) regarding storage works 
and mpasnres for the prevention of percolation from canal channels, maybe held as 
applying generally to the canals of the United Provinces. Observations on the 
lines recommended for the Punjab, shonld be made for the purpose of determin- 
ing the loss by percolation from channels of ah sizes ; and, subsequently, money 
should he freely allotted with the object of ascertaining the best means of 
rendering the channels water-tight, and the volume of water that can be saved 
thereby. The eSect on the spring level in the adjoining tracts should also be 
carefully noted. It is perhaps unnecessary for us to* draw attention to the addi- 
tional value which such observations and experiments win have in the United 
Provinces, in connection with the objections raised against the proposed Sardah 
Canal. 

619. Unless, however, these and other measm’es for economizing water yield 
better results than seem to be anticipated by the canal officers, there v. ill be but 
little water available for developing irrigation in villages which are now .insuffi- 
ciently irrigated, or for extending h-rigation into other villages at the tails.of the 
distributary channels, when the Patehpur Branch and the extensions now under 
construction on the Agra and Ganges Canals have been given their full shave 
of water. Even without any further extensions than are now in progress, the 
Doab is no doubt generally protected against serious or widesprea'd distress ; 
but if a serious failure of the monsoon were followed by a veiy scanty winter 
rainfall, the supplies likely to be available in the canals late in the rabi season 
would he quite insufficient to ensure anything like a full outtum Uom the' large 
area of rahi crops that would have been sown 'with the aid of canal water. Even 
m years of less severe drought the supply at present does not always suffice for 
that purpose. Any measures,' therefore, which may promise to make up the 
deficiency seem deserving of investigation. 

520. Possible ntilisafion of Sao’dah wafers outside OttdJi. — If, as seems most 
probable, no suitable site can be found for storing water in the upper catchment 
of the Ganges and Jumna, the only possible source of supplementing their 
supplies would appear to lie in the Eamgangaand Sardah rivers. The connec- 
tion of these streams with the Ganges has more than once been suggested, but the 
proposal has never been seriously considered. At the season when extra water 
is required for the Doab, the Itamganga cairies only an insigm'ficant volume ; 
and on the Sardah river the Ganges- Gogra Doab seemed naturally to have the 
fii-st claim. If, however, it should be decided to introduce canal iriigation only 
into those districts mentioned in paragraph 512, there would be available a con- 
siderable surplus of the Sardah’s supply for utilization elsewhere, and the pbs- 
sibihty of diverting the surplus to the (^nges river might be investigated more 
fully than it has hitherto been. 

521. So far as the levels of tbe coirntry are concerned there would appear to 
be no difficulty in carrying a supply into tbe Ganges above the head-works of tbe 
Lowxr Ganges Canal from a point on the Sardah where it debouches on to the 
plains. The connecting channel would no doubt have to cross numelmrs drain- 
age lines and more than one large river, and the cost of the work would be veiy 
great ; but, on the other hand, the advantages that could be derived from its con- 
struction seem to he sufficiently numerous and substantial to justify a considerable 
expenditm-e in securing them. A share of the supply which the Upper 
Ganges has now to pass on to the Lower Ganges Canal could be diverted to the 
Agra Canal through the Hindun Cut, without affecting the supply of the Upper 
Ganges Canal in the way that it is now affected when in times of tight supply it 
is called upon to assist the .Agra Canal. Uor would it any longer be necessary to 
pass on to the Agra Canal any portion of the Eastern Jumna Canal’s share of the 
Jumna supply, kloreover, were a sufficient volume made avdilahle from the 
Sardah, there would no longer be any difficulty in diverting a portion of the 
Ganges’ supply into the proposed Eastern Ganges Canal; hud the connecting 
channel’ might also be utilized for supplementing the often insufficient supphes 
of the Eohilkhand Canals and for irrigatiUg Moradabad and BudaoU. It might 
even be found possible to take a supply from the Deoband Branch of the Ganges 
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Canal intO' the; lower portion- of the' Jnmntf-Hindun-Doab, thus setting free- a share 
of the Eastern Jnmna Canal’s supply for the protection of the Hissar and Rohtalc 
districts at the tail of the Western Jumna Canal in- the Punjab. We fully 
realize that this proposal is beset with many engineering difficulties, and that 
perhaps the cost would prove prohibitive. We think it right, however, to refer 
to it as a proposal which, in view of its wide-reaching potentialities, should not 
be lost sight of if it be eventually decided that the Sardah supply camiot be 
fully utihzed in the Ganges-Gogra Doab. 

‘ 522. We recognize the objections which, may bo raised to any proposal for 
diverting the waters of the Sardah so as permanently to deprive the tract, which 
by its geographical position has the prior claim, of the opportunities of utilizing 
them. It may be urged that at some future time the experience of a few years 
of drought, or the increasing pressure of population, or many other causes, may 
render the Taliiqdars as keenly desirous of irrigation as they are now strenu- 
ously opposed to it. Wo cannot attach much w'eight to this argument, or 
recommend in consideration of it that all proposals to utilize the Sardah water to 
the greatest advantage should be held in abeyance for an indefinite period. We 
would observe, however, that even if the proposal which we are considering were 
actually carried out, it would not necessarily follow that Oudh wnuld be fi.nally 
and iiTetrievably excluded from canal irrigation. There would still be a 
surplus avadablo from the Sardah, and it appears possible that if necessary this 
might be supplemented by the waters of the Gogra for the extension of canal 
irrigation in Oudh. 


521. The Ken Canal,— Oi the proposals which have been laid before us for 
the protection of the southern or 2 r«} 2 S- Jumna districts by the construction of 
State irrigation works, the most important is that for a canal from the Ken river 
to irrigate the district of Banda in Bundelkhand. The first project for this 
work "was prepared in 1870 when it was proposed to take out a canal from above a 
dam, 68 feet Idgh, at a point on the river some 40 miles above Banda. The esti- 
mate for the worlr, amounting to 46 Lakhs, was held in abeyance until some experi- 
ence had been gained of the working of the Betwa Canal, which was about to be 
constructed in a somewhat similar tract of country. The event has sho-wn the 
wisdom of the postponement ; for the project left out of command a large tract 
containing the very class of soil which the experience of the Betwa Canal has 
shown to be the most suitable of all the soils of Bundelkhand for irrigation by 
canal water. Tlie canal as now designed will have its head-works at a point some 
30 miles higher up the river than that originally proposed, and will thus be 
able to command all the good light soils of the district wliich may be expected 
to take water every year, as well as the heavier soils commanded- by the 
original project, which only reqiure water in a year of scanty rainfall or when 
the rains cease at an unusually early date. '1 he project affords a good instance 
of the necessity for gaining expenence as to the suitability of the soils for irri- 
gation before any large expenditure is incurred on the construction of irrigation 
works in black cotton soil tracts. 

524. The revised project is estimated to cost 36f lakhs and to hnigate 
BSjOOO afcres on an average, and 97,500 acres in a year of drought. It is expected 
to yield annually an a'snrage net revenue of Hs; 63,500, or 1‘7 per cent, on the 
capital cost. Expressed in acreage rates the capital cost amounts to Es. 63'5 per 
acre of average irrigation, the net revenue to Es. I’l, and, allom'ng for interest 
charges, the annual loss to Es. 1'2 per acre. This is only about a third of the 
annual cost of providing irrigation to each acre watered by the Betwa Canal. 
The more favourable results' anticipated for the Ken Canal are due chiefly to the 
fact that it commands a tract of country which contains a far larger proportion 
of the soils which take water in ordinary years than is to be found in the Betwa 
Canal tract. We have no reason to believe that the estimate is at all over-sau- 
guine; On the contrary, from our evidence we have grounds for hoping that the 
water will be taken for the irrigation of rice more freely than has been estimated. 
The rahi area should not fall short of the estimate, provided that the supplies 
anticipated are always available ; but we doubt if sufiicient allowance has been 
made for the possibility of shortness of supply during the 7 'al)i season in a year 
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of severe drought ; and we think that it may be found necessaiy hereafter, as'it 
has been in the case of the Betwa Canal, to supplement the supply' by storage. 
We would certainly recomnieed that the weir across the river be constructed so 
as to store the largest volume of water possible at a reasonable cost, and that 
with a view to selecting other suitable sites for reservoirs, a detailed examination 
should be made of the river upstream of the head-works. We understand that 
some suitable sites have already been discovered. These works will add to the 
oost; but the need for the canal is so groat that its cost, even with such additions 
as may be necessary for storage, should not be greater than can reasonably be 
incurred in view of the protection which it will afford to the Banda- district. 
We have no hesitation, therefore, in recommending its early construction. 

625. The Dassan Ganal. — A project fora canal from the Bassan river was 
prepared many years ago for the u-rigation of a portion of the Hamirpur district ; 
but the low supplies in the river and the great height and cost of the weir 
caused the scheme to be abandoned. A detailed reconnaissance for the purpose of 
detennining the conditions of supply, and the probable utility and cost of the 
work in the light of more recent experience, will be put in hand as soon as the 
necessary establishment is available. The information at our disposal is not 
sufficient to admit of our forming any opinion on the project. 

626. Proposed canals in Mirzapw', Benares, and Allahahad. — Preliminary 
surveys have been made for a number of small canals in' klirzapur, and in the 
southern portions of Benares and Allahabad. The most important of these is 
for a canal from the Tons river to irrigate a tract in the south of Allahabad. 
The scheme docs not appear to be a promising one. ITie soil is mostly if not aU 
black cotton soil ; and the works would be costly in proportion to the area com- 
manded. Rough projects hare also been prepared for small canals from the 
Bolan, Karamnassa, and other rivers. The projects are not in sufficient detail 
to enable us to form an opinion of their financial prospects ; but, as rice is the 
principal crop that will be irrigated, they promise to be of considerable protective 
value, and there appears to be no reason why the water should not be fully utilized 
even in years of average rainfall. One or two of the most promising schemes 
should now be worked up in detail and carried out, so as to ascertain to what 
extent the cultivators will use the water and pay for it in ordinary years. The 
proposed Kaiamnassa reservoir and canal referred to in the Bengal Chapter 
(paragraph 4j1 2) should, if it fulfils the expectations of its projectors, protect a 
considerable area in the Benares district. 

527. The Chandraprahha Canal, — During the course of our tom wo inspected 
a canal from the Chandraprabha river in the private demesnes of Bis Highness 
the Maharaja of Benares. The canal, which was constructed about eighty yearn 
ago, is now a deep ravine, and it no longer commands the country except at its 
head and tail. It has cut away a good deal of valuable land and will continue 
to do so unless its supply is controlled. Nevertheless, the canal irrigates 
annually about 10,000 acres of rice. Plans and estimates for re-aligning the 
channel, and providing it with head sluices and other works for the control and 
distribution of the water, might be laid before His Highness and the advantages 
of carrying out the work explained to him. 

528. Improvement of the Betioa' Canal.— Btem. the evidence which has been 

laid before us, we have no doubt that the financial and protective value of the 
Betwa Canal would be considerably increased by the provision of additional 
storage, and by the remodelling of the channels to enable them to carry larger 
supplies. The vaUey of the river above the head--\rorks has been examined, 
and some suitable sites have been found for storage works. One or two of the 
best of these should be selected, and detailed plans and estimates prepared, with 
a view to the early provision of at least 1,000 million cubic feet of extra storage. 
This should suffice for the present, hut eventually, as irrigation is fm’ther 
developed, it will he necessary to add another 1,500 or 2,000 million cubic feet. 
The branches of the canal should be remodelled so as to carry between- them 
with safety the largest volume that can be run in the main canal, ' . 
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629. lEstahlishment of a farm on the Betwa Canal. — The chief reason, 
howeyer, why the canal has failed to yield a return sufificient to cover its work-- 
ing expenses is the fact of its being almost entirely a rahi canal. In the 
early hliarif season there is very little water in the river ; and from June to 
October, when there is an abundant supply, the canal remains closed. Even 
increased storage will not add largely to the Icharif area irrigated,, unless the 
people can be induced to utilize the water for early soudngs of rice, of which a 
large area could be matured during the rainy season. It may be that the soil 
is imsuited to rice; on this point our evidence is somewhat conflicting. 
But the question of introducing rice cultivation has such an important bearing on 
the effective working of the canal that we recommend the establishment by the 
Agricultural Department of a small farm in the vicinity of one of the distribu- 
taiy channels, for the purpose of experiments in utilizing the water for rice 
cultivation. We would also recommend a considerable reduction in the water 
rates charged for rice, so as to induce the cultivators to make experiments for 
themselves. Some selected cultivators might even be given water free for a 
few years, 

630. Storage tanks hi Bwidelkhand. — The twelve small tanks in the Jhansi 
and Hamirpur districts which are managed by tiie Engineer in charge of the 
Betwa Canal are scattered over a large area, and are situated at a considerable 
distance from the head-quarters of the canal. We recommend that they be 
made a separate sub-division ; and that for the next few years they be placed in 
charge of a specially qualified assistant or subordinate who would devote his 
whole time to tlieir improvement, and to the preparation of projects for new 
tanlvs and for field embankments, to be carried out either at once or by relief 
labour in a year of famine. 

{iv), — Briv'ate irrigation works. 

531. Area irrigated ly private loorks of all kinds. — There is no part of 
British India to which irrigation from private works is of greater importance 
than the United Provinces. Eor the irrigation from State canals, considerable 
as it is, is mainly confined to the thirteen districts of the Ganges-Jumna Doab ; 
and thus nearly three-fourths of the Provinces depends entirely for its irrigation 
on wells and other piivate works. Out of a total area of 11 million acres under 
irrigation in an ordinary year, Sh million acres are irrigated by works of this 
kind, 5^- million from wells, 2 million from tanks, and the balance of million 
acres from other sources. 

532. Wells. — The area irrigated from wells varies very greatly with the 
nature of the season. In a wet year like 189d-95 it may fall to three million 
acres ; on the other hand, in a year of drought it rises to over 7 millions. The 
wells are divided into three classes ; masonry, half-masonry, and earthen or tern- 
poraiy. The distinction between masonry and half-masonry wells is, however, 
very indefinite. A cylinder lined with brickwork, laid in lime mortar, is the 
criterion of a masonry well ; but many of the finest weUs are made of bricks laid 
dry, or of brickwork in mortar rising to only a few feet above the subsoil water- 
level. No doubt in many places the half-masonry wells are less durable than 
those lined throughout with solid brick work, but the attempt to distinguish 
between the two classes appears lo have led to complications which makes it 
doubtful if the distinction is worth retaining. It will certainly be more conve- 
nient for our purpose to class them aU as permanent wells, merely noting that 
out of 500,000 wells thus classed about 1*70,000 are of the so-called half -masonry 
type. 

533. Permanent wells. — There arc, broadly, two descriptions of permanent 
wells : spring wgUs, and percolation wells. In the great alluvial tract north of 
the Jumna a permanent weU usually consists of a brick- work cylinder sunk 
through the upper strata of alternate clay or loam and sand, down to an imper- 
vious stratum of stiff clay, known as the mofa, through which a hole is made 
into the sandy stratum below. Through this hole a plentiful supply of , water 
rises into the cylinder, sometimes to a height above that of the general level of 
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the subsoil -water table outside tlui -wells. These wells arc. therefore designated 
spring wells. When the hole is first made through the stilf .clay stratum or 
mota, as it is usually called, a certain quantity of sand is forced up into jtlie weU 
with the water. After a short time the emission of sand ceases, and if the mota 
is a good one (3 to 5 feet of hard clay) no-further sinking of the .well takes 
place. The omission of the sand ceases only u hen -the hollow .inverted cone, 
Avliich forms below the moia^ presents a largo enough surl’ace to admit of the 
required volurac of water being discharged through it at a velocity ■ which -will 
not, disturb the grains of sand;'*' The cost of a well of this description. depends 
chiefly on the. depth to the mota, which may he great even tliongh ithe subsoil 
water is high. The average eostto the cultivator of a well of two buckets may 
be put at its. 200 to Es. 300, and the. average larea which. each well will irrigate 
during the rahi season at 8 or 9 acres. The most effective spring wells. arc tp be 
found in the Ganges-Jumua Doab, hut -they ai*c found in largest" numbers in the 
southern and eastern portions ofdho central or . Ganges- Gogra tract. 

o34i. "When the mota is at a groat depth or does not exist, water can only 
enter the well sloAvly by percolation through its sides or tlirough the sand on 
which the woll must rest. The weU has then to he of much larger diameter 
than is necessary in the case of a s])ring woll ; otherwise the sand would he 
drawn with the uatcr into the well and the masonry cylinder would gradually 
sink. Wells of this description are. common in tlie sub-montano tract, and in 
iho low-lying lands of the river valleys. Although of larger diameter, they are 
usually of less depth than the spring wells. Tlicy arc cheaper to constnict, but 
iiwigatc a smaller area. 

535. In many parts of the districts south of the Jumna the -wells arc.of the 
percolation type. Outside the black soils, in which hardly any wells are or can 
be made, rock is usually met •%vith below the surface ; the lining of the cylin- 
der generally consists of rough stone masonry, and this frequently, as in the 
Deccan, is limited to the staging required for the lifting gear. The rook is ex- 
cavated to form a reservoir for the water which issues from the porous soil or 
through dssm’cs in the rock. 

536. Increase in the number of permanent wells . — During the past decade 
the number of masonry wells in use for irrigation has increased Ey 51,000 or by 
about 12 per cent. This increase though substantial is proportionately much 
less than those shown in the provinces of Madras. Bombay, and the Punjab, 
The fact, however, of a vciy large increase during the past '30 years,. in the 
districts wliich have recently come under revision of settlement, is unhesitatingly 
aflirmed by all Settlement Oflicers, and may be accepted. In the eleven districts 
of Oudh the number recorded at settlement has risen from 50,835 to 119,91*2, 
an increase of 136 per cent. In some pai'ts of these districts the number of weUs 
is now so great that tlrcrc scarcely seems to ])C room for any fui-ther large in- 
crease without afl’eoting the supply of water in existing wells in dry years. Por 
instance, in the Haidargarh pargana of Jiauahanki, covering an area of over 
100 square miles, there xare 27 wells fo the square mile of total area, or one well 
to every 11- acres of cultivation, and more than two-thirds of the wells are per- 
manent. But the principal cause of the small increase during the past decade 
in the numljer of masomy wells, in these as compared with oi.her provinces, is 
no doubt to be found in the reliance which is placed on temporary wells. 

537. Temporary wells . — In no province in India are the general facilities for 
the construction of small temporary wells at all comparable with those of -these 
provinces. Thei c are no doubt large numbers of such weUs in the Punjab, but 
even in that province there are four masonry to one temporary well, and the 
total number of temporary wells does not exceed 75,000. "Whereas in the United 
Provinces in a dry year nearly a million temporaiy wells arc in use for irrigation, 
.that is, for each permanent avcII there are two temporary wells. They -differ 
■from the permanent wells in being lined with a cylinder of wood, -iviclcer-work, 


* This- ttoory of tLo action which takes pla(jo in a,wdl as first ativancod by.lli. J. S. peresfotd of the 
United ProvinccB, In-igation ropartment. 
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or brushwood, instead of masonry. The lining, as a rule, is carried up to only a 
few feet above tbe water suj’face. I'bc temporary well may. like the permanent 
well, rceeive its supply cither from a sjuing or from percolation. A¥here the 
supply is wholly by percolation the temporary well is a mere hole in the ground 
from which water is drawer by numual labom’ with the aid of a wheel or a 
weighted lever. Such a well seldom irrigates more than two acres, and often 
only a mere fraction of an acre. A good spring well of the tempomry kind, such 
as are found extensively in the Ganges-Jnmua Doab, will in'igate four or more 
acres in the season. They are worked Iw Inxllock power and occasionally carry 
more than one water-hag. The cost of a temporary well may be anything from 
PiS. 'J. to Bs. 50 according to its depth and <hc nature of the lining. 

538. Famine lirotccihc value of well, n . — We have already (paragraph 608) 
dmwn attention to the fact that in these provinces the use of wells for irrigation, 
other than that of sugar-cane and garden crops, is confined almost entirely to the 
rahi .season, and that they are of little value in affording protection to the Icharif 
crop. But there can he no doubt that in 1896-07 it was the wells, and the wells 
alone, which saved the greater part of Ihe Ganges-Gogra Doah from a fumine 
whicli would have rivalled in intensify- that of Bundcllvhand. 'They made 
po=:sibli' the sowing of the rali, and tlic replacing over a large area of the failed 
klinrif hy raid crops. Largely owing to the ]wompt and timely action taken by 
the Local Governmoni in granting liberal advances under the Loans Act, over 
550,000 tonipornry wells were made in that year, the construction of some 
thousands oi‘ masonry wells was put in hand, and many others were repaired and 
improved. Probahh'' not less thaii half the extra number of tempomry wells were 
made with the aid of tlic money advanced. But in addition to this, as was observed 
by the Local Governmeni, at the time, the value of the policy consisted not 
merely in the atnonnis advanced and the number of wells which the cultivators 
were thereby enabled to consh’nct, bnf in tbe stimulus which was given to 
private clTort aud the confidence inspired in the Government. It is difficult to 
conceive a more striking instance of the .success of the policy, which we have 
strongly recommended elsowhero, of making, at the earliest possible stage of a 
threatened famine, large and liberal advances for the construction of temporary 
wells, as well as for scerl. cattle, and lifting gear. 

539. Scope for the extendon of well-irrigation . — ^yter careful consideration, 
we have come to the conclusion that, notwithstanding the large extent to wliich 
well-in’igation is already practised in the United Provinces, tlicre is wide room 
for its extension. In BnndclkhaiKl , the tract most exposed to famine, nothing can 
he done in the black soil tracts for which well-irrigation is altogether unsuitable. 
But in the south of the .Thansi district, .and in a few other parts of Bundelkhand, 
there arc red and mixed soils perfectly suited to irrigation, and water is available 
at moderate depths. Particularly favoural)lo conditions exist near the so-called 
‘ lakes ’ of Hamivpnr and the smaller tank's elsewhere, in the proximity of 
which the water level is raised. By the embanking and terracing of other 
parts of the country the water level for purposes of well-irrigation may he 
raised materially. The wells also arc; for the most part permanent and dm’able. 
In these tracts, therefore, as in the Deccan, all the concessions and methods 
which we have advocated in the general cliapters on private wrigation wotks 
and loans for improvements, may appropriately he ottered and tried. Of the 
great alluvial tracts north of the Jumna the only parts in wliich well-irrigation 
is impracticable are those, mostly in the ueighhonrhood of the high hanks of the 
great rivers, in wliich the subsoil water is found at prohibitive depths. Else- 
where distinctive treatment must be adopted accorffing to the requirements 
of districts and parts of distnets. 

54iO. In the districts of the Ganges-Jnmna Doah, which are liberally pro- 
vided with' canal irrigation, no special measures will be required, except pos- 
sibly in those few localities wliich cannot he reached hy canals or their exten- 
sions. In such localities, which are generally favourable for the construction of 
permanent wells, advances should be given finely. But, so far as wo can judge, 
free grants-in-aid will not bo required. 

p 
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541. In parts at least of the Granges- Gogra Doab a gi-eater measure of 
liberality mil be justified. The districts of the Lucknow Division wbicli are 
situated in tlie conti’o of this tract suffered severely in the famines of 1896-97 
and 1877-78, and in parts of them all there is considerable scope for the ex- 
tended construction of permanent wells. Hero grants might ho allowed in addi- 
tion to advances. The western portion of the tract, comprised in the llohil- 
khand Dmsion, suffered considerably in 1877-78, but escaped easily in 1896-97. 
It is also doubtful whether, except perhaps in the district of Budaon, condi- 
tions are favorwable to the construction of permanent ■wells. The' matter should 
be carefully inquired into, and wherever permanent wells can be made with 
advantage their construction should be sedulously encouraged by advances ; 
but grants need not bo made until the wants of other tracts, Avhero the neces- 
sities are greater, have been satisfied. In the Fyzabad Division of Oudh, in 
the district of Jaunpur, and in parts of Allahabad and Benares in the south- 
eastern angle of this Doab, well construction has advanced so far that special 
measui'cs of encoiuvagement are not urgently required. The same also may, per- 
haps, be said of the districts of the Gogra-Gandak Doab, in many paiks of 
wbicb, also, tank-hrigation is generally very efficient. 

542. Tnhavi advmices . — There is, however, probably no district in which 
talcavi might not he granted for permanent wells on a materially larger scale 
than at present. The majority of our witnesses are not enthusiastic as to the 
amount Avliioh can be done in this -u'ay, and the Hon’ble hir. Boberts, the Local 
hlembor of the Commission, has rightly draAvn attention to tlio difficulties Avliich 
are certain to he encountered owing to tlio sub-dmsion of holdings, the want 
bf co-operation, peculiarities of tenure and other causes ; arid he docs not, like most 
other local members, press for large increases in the faJeavi allotments, or 
express any hope that the progress of well constmetion can be materially 
accelerated by anytliuig wbicb Government can do. Wo agree that liere, as in 
other parts of India, the progress in the construction of permanent w^ells to be 
healthy must he gradual. But we are not satisfied that the possibilities liave 
been exhausted. Individual officers have occasionally been very successful in 
the distribution of tahavi in ordinary years ; for instance, Colonel Pitcher, who iu 
one season distributed over half a lakh of rupees in a small disti'ict. Over the 
ProAunces as a Avholo, the amounts advanced in ordinary years have been very 
small; and it is clear that, generally speaking, no strenuous or sustained 
endeavour has been made to .stimulate the execution of private improvement 
by means of iaJeavL Until an eudeaA-our of the kind has been made and failed, 
the attempt ought not to be abandoned. ' 

54.3. As in other provinces, the procedure is capable of substantial improve- 
ment on the lines indicated in Chapter VI. In particular, subordinate district 
officers should he cvciy where empowered to make advances without reference 
to the head of the district, and the necessary inquiries should be made by them 
and money adv^anced on the spot. Borrowers should also be allowed free 
option of long terras of repayment, fixed solely with reference to the clm*ability 
of the work. In the Doabs, however, some caution may be necessary in this 
matter, as the life of weUs is uncertain. But it should be within the discretion 
of the officer granting the loan to allow a period up to at least twenty-five years, 

644. With regard to difficulties of temu’e and the like, we first observe that 
the people who are likely to take the advances are the smaller zamindars and 
permanent tenants. With regard to the former no difficulties arise. Their land 
is freely available as security for advances, and under existing rules long periods 
of exemption from taxation are alloAved. In Bundelkhand there shoifid he no 
objection to making the exemption perpetual. The resulting loss of revenue should 
'be trifling, and the need of wells as a protection against famine is so great, that 
-no measure of liberality allowed elsewhere ought pcrliaps to be denied here. 
It may he doubted, however, whether the grant of perpetual exemption Avill 
have much practical effect. , Elsewhere in the United Provinces it is quite 
unnecessary, for the mere purpose of oncoiu’aging the construction of permanent 
wells, to make this concession. 
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54'5. Improvements tiy tenants, — As regards tenants, however, it is imjioS- 
sible to say that under tlie existing law they enjoy everywhere a fail- measure of 
protection against the enhancement of their rents after they have constructed 
wells. In Oudh the law grants no protection beyond fixing rents for seven years, 
— a period obviously insufficient to exhaust the value of such an improvement as 
a permanent well. But there is no part of the United Provinces in which the 
construction of permanent wells has made more regular and consistent progress 
than in Oudh and the best informed settlement and revenue officers seem to 
think that those landowners, who are least disposed to encourage tenants in such 
consti'uction, do not succeed in preventing it by enlaanceinent of rent. This is 
due to the fact that in Oudh thero is little or no difference between the rates 
of rent on irrigated and unirrigated land (liereaftcr referred to as the wet and dry 
lutcs), and that neither kind of rate is excessive. It would probably, therefore, 
not be worth while to make any serious alteration in the Oudh rent laws, with 
the object of protecting the tenant from the trifling enhancement to which he 
is at present liable on construction of a well. In the Province of Agra, how- 
ever, the excess of wet over dry rates is frequently considerable, and the case is 
therefore different. Here tenants with a permanent right of occupancy are 
protected against enhancement of rent for a period of ten years, and the law 
also provides that their rents shall not he enhanced on the ground that the 
Xrroductive power’s of the land held hy the tenant have been increased by an 
improvement effected by his agency or at his expense. By another provision, 
however, the landowrrer is allowed to claim an enhaircement of rent on the 
ground that the rate paid by the tenant, is below the prevailing rate X)aid by 
occnxrarrcy tenants for land of similar quality and enjoying similar advantages. 
The consequence i.s that a tenant, who for tire first time introduces well-irriga- 
tion into a tract xrroviously rinirTigatcd, is not exempt from enhancement of his 
rent np to the rate prevailing on land in the same neighbourhood, in which 
similar facilities for irrigation exist. Hence if a tenant make a temporary 
well he will be called upon to pay tho wet rent rate on land irrigable from it ; 
and apparently if lie replaces an inferior earthen weh by a permanent masonry 
well, and so contrives to iiTigatc a larger area tlian before, he will be liable to 
pay the wet rate on the additional area. It is rvorthy of consideration whether 
the law ought not to he made more liberal for the tenant. The existing provi- 
sions are defended on the gromid that the difference bolv een the dry and the 
wet rate is the equivalent of a royalty^ on the subsoil water, to Avhich the 
landowner is fairly entitled. Admitting this, however, it must be remembered 
that Government is entitled to take a similar royalty from landowners when they 
make iridgational improvements, and that Government foregoes its share of this 
royalty for at least a whole thii’ty years’ period of settlement. Tenants who 
make similar improvements would seem to be entitled to receive from their 
landowner’s not less liberal treatment than improving landowners receive from the 
State. We submit, therefore, for consideration the suggestion that when a 
tenant constructs a permauent well, the land commanded hy wliich was previ- 
onsly unirrigated and assessed only at dry rates at tho time of the construction 
of tire well, tho land should he exempt from wot rates until the expiry of ten 
years after tho period for which tho tenant is entitled to hold the land 
at the existing rental. Thus, if a lenant constructs the well at the commence- 
ment of the ten years’ period for which bis rent cannot be enhanced, he will 
secuve exemption from wet rates for a period of twenty year’s. Such a measru’C 
as wo j)roposG would, we believe, prove an effective inducement to tenants to make 
perananent masonry wells. It may he opposed by the landowners, but if it 
results in the extended improvement of their land it will tend to their permanent 
benefit. It cannot bo considered unjust to them, since the additional period 
of exemption suggested for the tenant’s improvement is only one-third of that 
which the landowner receives from Govemnrent for Iris own improvement. 

o4i6. Transfer of oGcnpancij rights . — Arrother difficulty in getting money 
advanced to tenants which has been brought to our notice is this : the land 
of teirants not horrig legally transferable except to a ver’y limited extent 
to co-sharers in the tenancy, and hy sublease, cannot be received as seemity 
for the advance. As a remedy it has been proposed by one competent 
witness that the interest of occupancy tenants in their land should be 
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made transferaLlo for purposes of recovery of talcavi advanced to ilietn, and 
that a special law, of wiiicli he has furnished a draft, should be passed 
for this purpose. The great majority, however, of local officers seem to 
be strongly averse from such a measure, which would no dou1)t bo 
opposed by the laudowniers. Wo accordingly hesitate to recommend it. But as 
pointed out in the general chapter on tnjeavi, legislation of the kind has 
been passed in the Central Provinces. Its ctl'cct there might, we think, bh 
watched with advantage : and if the result is to facilitate the advance of ia/cavi 
to tenants, without causing substantial injury to cither landowners or tenants, 
the advisability of .undertaking further legislation in the United Provinces might 
bo scrionsly considered. 

547 . Boring tools . — Wc have had frequent oceasion to mention the clay beds 
from below which the supply of Avhat arc termed spi-ing-wolls, whether permanent 
or tempomry, is drawn. The distribution of these beds and their depth below' the, 
surface arc cxkcmoly variable, and on these factors depends largely the suit- 
ahilitj'- of any tract for the construction of the dillcrent kinds of well as 
well as the success of individual wells. The pco])lc arc said to Ijc wonderfully 
well-informed as to tlic distribution of the beds. jN’evcrtheless, instances are 
vCiw frequent in which wells fail owing to failure to strike them, or to finding 
them of insufficient thickness ; and with the object of ensuring more uniform 
success the. Agrictdtural Department has recently employed a small establish- 
ment equipped with boring tools, and men and tools are lent for a small fee to 
landowners and cultivator Avho desire their services. We think that this 
system deserves extended trial, and liaA'C made similar recommendations for 
other protdnces. 

548. Tanks . — There arc practically no embanked inavatc tanks of any con- 
siderable size in the United Provinces. Close to almost cvciy village there is a 
pond, the excavation of which afibrded materials for the construction of the 
dwelling houses ; and occasionally in .some parts of the country, cspccinlly in 
Alirzapur and the Bnudelkhand districts, water is held up by small embank- 
ments across depressions or drainage lines. But, except in Mirzapur and the 
adjoining tr«« 5 -.Tumna districts, wlicre the tanks are often fed by diverting 
naiuinl streams, these two classes of tanks are used cbiclly for watering cattle 
aud bathing purposes; and the Jhils or natural depressions which are foimd in 
large numbers, more especially in the eastern districts of the suh-niontanc and 
central tracts, account for nearly the whole of the inigation classed under tanks. 
In a favoni’ahlc year over 2y million acres are irrigated from this source ; but 
ill a year of drought the supply of the tanks fails and the area falls to under a 
million acres. In many districts, in a year of severe drought, it may even bo 
reduced to onc-fourtb of the area of a normal year. But though the tanks fail 
when they arc most required, their protective value is very considerable. Tliey 
ensure a good crop to a large area in all ordinary years; aud occupying as they 
do a considerable portion of the ground surface, their ofi’cct in maintaining the 
level of the subsoil water must he very great. 

549. Canals for filling jhils . — It has been suggested that some of the large 
snow-fed rivers, all of whose waters are not required for direct irrigation from 
canals, might he utilized to fib. the tanks in a year of drought. We have no doubt 
that the supply of many tanks could he assured by tliis means, and the proposal 
has the great advantage of interfering to the least possible extent in the vested 
rights of the cultivators to the waters of the natural yV/iZs. But the cost would 
probably he great in proi)ortion to the advantages conferred, and we are doubtful 
as to the ultimate benefit to the counliy. The water would no doubt have to be 
lifted before it Avas delwered ou to the lield, and thus the loss of water from the 
Aullage chanuels would he reduced to a minimum. But, on the other hand, the 
lai’gcr area of ground which the Avater AA'ouId coA^er, both in the jhils themselves 
and in the channels constructed for conveying water to them, and the extra 
vmlume of Avater which woidd nndouhtedly he poiued on the fields, would lead to 
increased percolation into the subsoil. This Avoukl mean an addition to the sub- 
soil water aud a counteraction of the effect Avhicb dry years now haA’^e in retard- 
ing the vise of the subsoil water IcA^el. The addition would he immaterial if it 
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Avei’e certain that the canal would only be used in years of really serious drought. 
Hut when a canal had once been made, we think it A'eiy. unlikely that its use 
would be rigidly confined to such years. It would in all probability be opened 
and used when there was any hope of its water affording real and immediate 
benefit to the ciiltiA'ator. If this were the case the elfect which dry years 
rindoubtedly have in preventing a rise in the subsoil water level and in main- 
taining its present equilibrium, aa-qiaM be considerably diminished ; aud the I’esult 
Avould infallibly be a gradual rise of the subsoil water table. Once the present 
equilibrium had been upset, sooner or later, the rise would become serious ; and 
we shoidd not then have, as in the case of a canal Jbr direct irrigation, the 
counteracting effect of an efficient drainage sj^steni. Efficient drainage means 
the emptying of the y/«?s, and keeping them empty for as long as possible ; a 
result which Avould ohAdously Im incompatible AA'ith any anungements for. keep- 
ing them filled or CA^en partially filled. On these considerations we arc 
doubtful of the advisability of constructing jf/uZ-filling canals extensively in 
any part of the country in AA’hich the spring IcA'el is already high. At the 
same time we recognize the danger of gcticralizing on any question of the kind. 
The probable advantages and disadA'antages of a canal for filling //lils in any 
tract can only he deterjnined by detailed local ohscin’ations and inquiries, and 
by careful ohsein’ation of the effects of a rise or fall in the level of tixejMls on 
the AA'ater surface of the weUs in then vicinify. 

550. Other privnle works . — Irrigation by lifting Avater from streams and 
rivers, or by dh-erting it into small prhmte canals or river channels, accounts for 
most of the three-quarter million acres irrigated from ‘ other sources.’ A' early 
half of the area shoAAii under this head is comprised in the three districts of 
Shahjahanpur, Gomkhpur, and Basti. 

.551, llessrs. JPeppe’s and Molds wort It’s canals in Goralchpur.— Oi indivi- 
dual AA'orks the canals Avhich haA'e been constructed by Messrs. Peppe and 
Holdsworth in then’ estates in the Gorakhpur district are remarkable instances 
of what can be done by priA'ale enterprise for the development of irrigation ; and 
also of the great benefit of water to rice cultivation even where the average 
rainfall exceeds GO inebes, if it is liable to be deficient or unfavourably distri- 
buted throughout the season. Li Mr. Peppe’s estates an area of about 40,000 
acres has been brought under irrigation by constructing earthen embankments, 
proAuded with sluiees for passing flood Avuters, across those streams which, rising 
in A'epal, flow tb rough the estates. By this means the water is field up and 
diverted into more than 100 miles of irrigating channels. The embankments 
form resorvoh's from Avhich the upper 5 or 6 feet can be drawn when the 
volumes in the rivers fall below requirements. A poiliion of the flood Avater is 
also diverted and stored in a neighbouring depression. Mr. Pepp6’s works, 
it is satisfactory to note, have been imitated on a smaller scale by the native 
owner of an adjoining estate ; and the good example AA hich he set might 
apparently be followed Avith considerable adA'-antuge in other estates if the owners 
could be persuaded to combine. Of the possibility of this Mr. Peppe is, how- 
ever, by no means hopeful. 'VTc should note that the wntcr supplied by these 
works is used chiefly for rice. It is also taken for a small area oi‘ rahi crops, 
but for these, Avith a Anew to the prevention of Avater-logging, the cultivators are 
made to lift the water on to their fields. The works in Mr. Jloldsworth’s estates 
consist of a number of small reseiwoirs in which the local rainfall is collected for 
the irrigation of about 16,000 acres of rice and rahi lands. 

552, Field cmhanloments.—Ih.ere are no records showing the area of 
embanked fields in the United Provinces; but in the ^rows-Jumna districts, small 
embankments, 3 or 4 feet high, similar to those of the adjoining districts of the 
Central Provinces, afford valuable protection to a considerable area. 

' 663. Extension of private -works other than wells. — In most of the sub- 
montane districts there appears to be still room for the coustraction of small 
canals and other private Avorks for utih'zing the Avaters of hill and local streams ; 
but for these no special measures appear to be necessary. In the case of larger 
works, which would irrigate in more than one village or estate, it would be better 
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for Government to undertfilco tbeir constraction as State works. The only 
classes of private works, other than wells, in connection with which the assistance 
of Government is nrgcntlv required arc the tanks and field emhankments of 
Bnndolkhand. By the construction of the Betwa Canal a large portion of the 
Jalann district has keen render’d fairly secure. The Ken and Lassan projects 
will, it is to he hoped, afford similar protection to large areas in Banda and 
HamirpTir ; hut in all these districts, more especially in Jhansi and Hamirpur, 
there wiU still remain large areas, which will have to depend for then protection 
on the utilization of the locial rainfall. The area that can thus bo provided for 
will bo smtill ; the works themselves wiU bo small and scattered ; and, at the 
best, the protection afforded will he incomplete. But, excepting perhaps the 
Ken and Dassan caual projects, there arc no jiossihle nrigation works in the 
United Provinces, which arc of more pressing necessity than these, or to which 
the attention of the Tnagntion Department can be more usefully directed. Here, 
as elsewhere, these small •works will 1)C liable to fail in a year of drought. 
There is uo doubt, however, that the villages which suifered most during the 
recent dry ycai-s were those which had no tanks ; and we have had ample 
evidence, from ifr. Silborrad, the Suh-divisional Officer of Lalitpim, and others, 
of the general benefits derived from the tanks and embankments, and of the 
good rcsnlls of the. repaira and impi’ovements carried out, during the famine of 
1890-07 and the drought of 1899-1903 . Whon an Engineer has been appointed, 
;us recommended in parngrajdi oSO, and provided with tlic required staff, the 
first mctisuro noccssavy will Ite a systematic rcconnaissanco of caoli separate 
catclimcnt. and a snrvoj' of the tanks at present existing and of any suitable 
sites for new tanks, il'ho tanks Avhich seem worth repairing should then be 
selected ; and in each case a rough cslimalc should he made of the cost of 
placing the work in a thorough state of rcpaii’, and of providing it with a proper 
outlet and an escape for tlood Wald's. Bough estimates should also he made of 
the cost of possible new tanks, including large field cmhanlanents and in each 
case an estimate should he made of the area likely to be honefiled. "ITiih these 
cstiniaks available, llic extent to which the cultivatoi's are willing to meet the 
cost can be ascertained, and the assistance wbich Government am reasonably he 
expected to render in carrying out the work' can he considered. It can then be 
decided whether a detailed project and estimate is worth preparing, with the 
object either of having the work cari'ied out at once as a State or private work, 
or of having it brought on to the progi'ammc of relief works. 

651. In respect of the extent to which Govcniment assistance n-iU be 
required onr information is not sufficiently detailed to enable us to form any 
definite opinion. But wc have no hesdtation in saying that, generally speaking, 
very much move liberal assistance will he needed, and may reasonably be 
rendered, than that which wc have recommended for similar works in the Central 
Provinces (paragraphs .366, 3G1, 362, 37.'), and 370). With tliis reservation our 
vecommcnclation regarding thneo works may he read as being generally 
applicable to these, 'llio recommendation made in 2>aragT^uph 376, tliat in certain 
cases GoA'ernnicnt .riiould hear the whole cost of the work if tbe tenants agreed to 
pay a small annual charge on tlic acreage henotlted, would appear to be specially 
suitable to the small tallies and licld embankments of Bundeikhaud. !No work 
cither of improveiuont or construction should he undertaken until the land- 
o-wners concerned have agreed to he responsible for the annual petty repairs. 
The recommendations regarding acquisition of land (paragraph 362) may lie 
taken as applicable to all distriois of these Provinces in which there arc private 
canals, or in which there ajipears to be any scope for their useful extension. 

(«), — Famine works and programmes. 

565. Famine o/’j[S96-J??'.---Tlioro have been no works of famine relief earned 
out in the Dnitcd Provinces since 1896-97 ; and as the works carried out in that 
year have been dealt ■\rith in the Report of the Eamino Commission of 1898, it is 
unnecessary for us to refer to them beyond noting that, out of a total expendi- 
ture of 121 lakhs iucuri'cd on works of relief, Rs. 20,000 only were spent on 
actual works of irrigation. This smaU sum was spent employing relief labour 
on the Eatchpur Branch of the Lower Ganges Canal, which was then under 
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construction as an ordinarj’- worlc. Over 65 lalchs -were indeed spent in improv- 
ing and deepening tanks, and in constmctiug a few new tanl<s in the Banda dis- 
trict, and we have had e%ddonce as to the real utility of some of these works in 
extending irrigation and rendering the water-supply more secure. But the' vast 
majority consisted of mere deepening of village tanks, ^vIlio]l arc used almost 
entirely for domestic purposes and supplying water to cattle. These works have 
their own nsc ; hut we have no donbt that, at least in the districts south of the 
Jumna where the famine was most felt, many of much greater and more per- 
manent utility than those which were actually carried out, could have been pro- 
vided if projects had been in readiness for the improvement and repair of exist- 
ing irrigation tanks, and for the constmotion of new tanks and field embank- 
ments. 

55G. Programmes of relie f works . — ^Tlie latest programmes which were laid 
before us certainly provide ample work for any number of people who are likely 
to require employment ; mid village works occupy a prominent place in the 
programme o£ almost every district. Tlie great huUc of the work, however, still 
consists of raising roads, collecting road metal, and deepening village tanks ; and 
in most part of the Provinces this must continue to be the case. But, in the 
south-Jumna districts at least, wlierc famine is most frequent, we have no doubt 
That, if the proposals made in the preriotis section are accepted, it will be 
possible to substitute for some doubtful works now on the programme a number 
of really useful irrigation works, including field embankments. 

557. Trorks iv ravines . — "Wliile in Bundelkband we bad an opportunity of 
inspecting some small tank works at Haksba, which were constructed 14 years 
ago by ^Jr. G. E. ITard, at that time Commissioner of Jhansi. The object of 
these works was to check scouring and ravining, caused by the too rapid off- 
fiow of the rainfall, by th^o^^ing across the minor drainage lines a series of low 
bank's, so tluit after heavy rain there should be a succession of shallow ponds, the 
water in which would by degrees soak into the subsoil and tend to raise the 
spring level in the neighbouring wells. The banks would at the same time 
check the denudation o isoil which would be deposited in the ponds and form a 
bed of good soil which could be sown vitb a rabi crop as the water disappeared. 
A .similar system has been pinctised largely by the French Forest Department 
hi the valleys of the Alps. Wo found that the deposits above the banks at 
Baksba were not very extensive, and that no attem[)t bad been made to cultivate 
above the banks : but the banks have been useful in increasing the cold weather 
supply of the stream, and in maintaining the water level of the wells in the 
immediate vicinity where there was a large area under cultivation. Any 
measures for checlrimr denudation and retaining water in Pundelkhand are desir- 
able ; but a number of years must necessarily elapse before any tangible results 
can be obtained such as would justify considerable expenditure on them by the 
State, more especially where the people cannot be relied on to do their part in 
keeping them in repair. Nevertheless we think that they are works on which, 
in the absence of anything better, relief labour may with advantage be employed, 
if suitable sites have been carefully selected beforehand. 
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558. LUrodnotory.—YikQ provinces of Upper Burma and r3alucbistan were 
both excluded from our tour of inquiry ; but for statistical purposes we have 
included them in the area dealt with in this report, and we shall now give a 
brief abstract of the information which has been fm’nished to us regarding 
irrigation works, both State and private, in each of the two provinces, and the 
possibility of tlicir further development. 


Seci'ion L— upper BURMA, 

659. Gcner'ol conditions . — Irrigation in Upper Bumia is for the most part 
confined to tho ‘ dry /.one,’ a tract from wliich the Arakan hills divert the min of 
the south-west monsorm. It extends from Alinbu and Mag we in the south to 
Shwebo in the north. AUithin tin's tract the rainfall varies locally from only 
15 to 30 inches, and it is liable to great annual fluctuations. In many places 
the local rainfall affords tlie only source of irrigation, and when this fails and 
there is no hope of securing a crop, the people migrate in search of employment 
into Low’or Burma. In the seventeen British districts comprised in Upper 
Burma, about 4f, million acres were croiJpcd in 1900-01 ; and of this 828,000 
acres or about 18 per cent,, were irrigated. Rice constituted about one-half, and 
tho millets, about one-fourth of the total cropped area. 

660. Slate ii'rigaiion roorl's. — The State irrigation works of Upper 
Burma may be classed under l.wo lieads : major works and minor work's. 
There arc only two major works — the Mandalay and Sliwcbo Canals, both of 
which arc still under consfcruclion. Tlie former will utilize the waters of the 
Madaya river for the annual irrigation of about 90,000 acres in a poition of 
the kfandalay district which ha.s .suffered frequently from drouglit. Lt is esti- 
mated to cost -17^ lalchs and to yield a net return of O'J ])cr cent. Tho canal 
was opened in 1902, but tho system of distiibuting channels is still incomplete. 
The Shwebo Canal, from tho Mu river, is estun.ated to cost 48 lakhs and to yield a 
Tctui’n of over 8 per cent, on capital. It will iiTigatc 160, (lOO acres in the Shwebo 
and Sagaing districts where, owing to the uncertainty of the rainfall, cultivation 
is verv precarious. The canal is not expected to come into operation until 
1905.* 

501, Tlic minor work's consist of about 200 works for wdiich revenue accounts 
only arc kept, and some smaller works wliidi yield no revenue. The works for 
whicli revemio accounts are kept comprise 14 canals, 4 large storage works, and a 
number of smaller c.nnals and tanks. Most of them are old works which were in 
existence at the time of annexation ; but many of tliem had fallen into disuse 
owing to tho want of arrangements for controlling Jloods, and, in tho case of canals, 
to faulty .alignment and the absence of permanent weirs, regulators, and falls. 
Tho works had been greatly neglected in the later years of Burmese rule, 
and since annexation an outlay of about 50 lakhs has been mcui’red on their 
improvement and on the construction of additional worlvs. In 1900-01 the 
receipts, including tlie share of land I'evcnuc credited to the works, exceeded 
the total charges by lakhs. On the completion of the works of extension and 
improvement the annual net revenue uill probably exceed twice that sum. As 
already stated, tho works irrigate annually about 350,000 acres. 

602. Scope for extension of State works . — In addition to the two major 
works, one of wliich is nearly completed and tho other still under construction, oMy 
two works of any considerable size have been proposed — the Mon and Tenatba 
Canals. The former consists of canals on tlie north and south sides of the Mon 
liver, taking out from above a weir common to both systems. These canals 
will effectively protect a portion of thc<jMmhu distiict which is now subject 
to frequently recurring scarcity. The estimate for the works, amoimting to 
44 laklis, has recently been sanctioned. The canal will irrigate annually about 
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79 jOOO acres or 93 per cent, of tlie irrigable area, and is expected to yield a net 
return of 6'7 per cent, on its capital cost. The Yenatha Canal is a, smaller and 
less promising -vrork, for the utilization of the sm’plus supply of the Madaya river. 
It is estimated to cost about 10 lakhs, to irrigate annually 16,000 acres, and to 
yield a net return of over 5 per cent, on capital cost. These are the only large 
irrigation schemes likely to be carried out in Upper Burma, as there is said to be 
no prospect of utilizing the vaters of the Irrawaddy, Myitnge, and Chindwin 
rivers. 

563. hTor does there appear to be much prospect for the further construction 
of minor irrigation works, past operations having exhausted most of the favour- 
able sites. In the Kyaulcse district, however, which is traversed by two rivers 
and irrigated by thirteen cauals, there is siiU room for extending irrigation by' 
improving the smaller distributary chaimels. A considerable expenditure has 
been incuived on 'constmetinf; permanent weii-s for nine of the canals, and on 
enlarging and remodelling the larger channels. A continuance for a few years of 
the present policy of granting liberal allotments for these works of improvement 
will admit of the minor distributary channels receiving attention, and should result 
in a considerable extension of the irrigated area. The same remark applies to 
the distributary system of the Nyaungyan-l\'Iinlila storage works in the Meilctila 
district. There appears to be also some possibility of utilizing, for the extension 
of irrigation in the eastern districts of the dry zone, the more assured and 
abundant rainfall of the Southern Shan States plateau, and of the range of bills 
which divide Yamethin from Magwe, and Meiktila from Myingyan. Elsewhere 
there is apparently hnt little if any possibility of constructing works for the irriga- 
tion of any portion of the dry zone, excepting such as would be entirely dependent 
upon a scanty and uncertain local rainfall ; and the advisability of constructing 
works which would certainly fail in a di’y year, and which might attract a popnla 
tion that could bo better located elsewhere, is extremely doubtful. Certainly 
tlie execution of works for which the water-supply is not assured should be post- 
poned until daily registration of the flow, throughout a number of rainy seasons, 
shows conclusively what supply will he available. 

56-i. jPrivafe irrigation icorks . — Wc have hut little information regarding 
tho private irrigation works of Upper Burma. By far the most important are 
the private canals which irrigate annually about 300,000 acres. Two-thirds of 
this area lies in the single district of Magwe, in which every stream flowing 
from the hills towards tho Irrawaddy has a series of sand or brushwood hands 
with a channel to each. These temporary works are constructed by the villagers 
who combine either to construct them themselves or to hire a contractor. In 
this district nearly the wliole area that it is possible to bring under irrigation is 
occupied by these small canals and many of the streams are taxed almost beyond 
tbcii’ capacity. In addition to the area irrigated by private canals in Upper 
Burma, about 75,000 acres are irrigated from small private tanks and 100,000 
from ‘ other sources.’ In a favom'able year about 7,000 acres, or less than one 
per cent, of the whole irrigated area, are watered from wells. With regard to 
well-irrigation, the Honourable Mr. Norton, to w'hom we are indebted for much 
of tbe information contained in this section, writes — 

Well-irrig'.'ition lias not been mentioned by any of Lbo district officers, but the little 
experience that has been obtained tends to show that tbe Barman cultivator finds it too 
expensive and tbe labour involved too heavy. There is no demand for loans to construct wells, 
and the only irrigation at present practised is by means of temporary shallow wells \vith nidely 
constructed bucket lifts for betel, vino, or onion cultivation. There does not appear any imme- 
diate prospect of extension in this mode of irrigation. 

566. Field emhanlmcnts . — Embankments known locally as Icazms for re- 
taining the rain water in the fields are to he found wherever rice is grown. 

566. Fo'ogrammes of relief wor7i;s.-~Programmes have been prepared for all 
districts which are at all liable to famine. Eor tbe Meiktila, Yametbin, and 
Myingyan districts, they are incomplete, and an Engineer is specially 
engaged in preparing a programme of irrigation works for these districts, chiefly 
with -the object of providing a sufiBcient number of test-works. The Mon and 
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Ycnatha Canals ■will, it is said, suffice for allilic rolicf labour likely to be required 
in tbe next 11 years. And with a i>eople so well accustomed to migration there 
would appear lo bo no objection to drafting relief labourers on to these worl<s. 
"When the necessary observations have l)ecn made of the supidies likely to be 
available for contemplated works, the programmes should be extended so as to 
include not only a sufficient number of lest- works, but also all schemes which 
promise to have any real protective value. 


Section II.— BALUCHISTAN. 

5G7. Genci'ol condiihns . — Tho information which is available witlj regard 
to irrigation in Jlalucbistan is necessarily incom]ileto. Only a small portion of 
the province is under British rule, and it is only ahont 2.5 years since tlio 
British Government has boon in any Avay connected with tlie administration of 
the country. Tlie population, especially in the districts of TJial ('hotiali and 
Zliot), is scanty, and in many parts the inJiabitants arc accustomed to retire 
with their Hocks across the border wlum forced to do so by nnfavouralde seasons. 
Thu peo])le are .sbophord.s ratlicr 'tlian agTiciilInrisi.s 'Phe extension of irriga- 
tion works, giving a fairly permanent su])])ly of water, would induce ilic ])eoplo 
to settle down and take to cultivation. Unfortnnatcly, in many parts of the 
province, the o]ily sources of supply for irrigation pnrjioses nru the Hoods which 
come down from the hills with great velocity; they last, only for a short, time, and 
tho water is lioaiulv laden -with silt.. 


.jG 8. “-In the plains and lower valleys the annual rainfall vaiics 

from to 7 inches, and is received chicHy during the summer mont hs. Tbe 
higlioi’ portions of the ])rovincc (!3,00() to 7,000 feet) receive 5 to 11 inches 
chicHy during the winter season. 

CGO. Slate irrigation icorJes , — Tliore arc only tivo State irrigation woj’li.s in 
Balucliistan— the Klmshdil Khan reservoir and the Sbebo Canal, both in tlie 
t|uetta-Pisliiu disti’ict. These l.wo works, constructed at a cost of about IG 
lakhs, irrigate annually an area varyng, according to the nature of the season, 
from 4,000 to 8,000 acres ; and tliey yield a return of only 1 or 2 ])er cent, on 
their capital cost. Improvements wljich arc now being carried out, ivitli tiie 
object of increasing the catchment area, will render the Khushdil JChan re.ser- 
voir a more useful and profitable work ; and it is possible that closer profes- 
sional supervision may increase tho utility of the Sheho Canal. 

570. Extensions of State irrigation la ri's . — TJie possibilities of construct- 
ing now worlcs, both State and private, have rcecnlly be.cn investigated by 
Mr. Mcllor, of the J ton jab Irrigation Bepartmont, who lias .submitted a list of 
thirteen proposed Slate works. Tlnnv sites all lie in the two British disti'icts of 
Quetta- Vishin and Thai Cliotiali, and in the di.slricts of Zhob and Cbagai which 
are dircctlv under British administration. Thev arc .small works, costing 
from Hve thousand to four laklis of rnpec.s, and are chieiiy for the utilization of 
flood waters. It is evident from IMr. Mcllor’s reports that there is not hiueh 
scope for the extension of State irrigation works for the utilization of surface 
water, all permanent supplie.s of surface water being at present almost fully 
utilized. ^Vo have referred in the previous section to tho risk of Con.strncling, 
in thinly populated tracts, works which would he dependent upon a scanty local 
rainfall, as tJaey would probably have the cfl'cct of bringing in settleis for wliom 
it would he difficult to prosude in a bad season. 

571. Private irrigation icorJas . — The private irrigation Avorks consist 
largely of works for drawing off the flood waters of hill torrents or the Avaters of 
perennial streams. But thO great feature of culthaition in Baluchistan is the 
Jearez, Field embankments arc also extensively made. Tlicsc classes of works 
are thus referred to by I\Iajor ]Macj\Iahon, UeAmnue Commissioner, in his Beport 
on Irrigation Works in Baluchistan ; — 

. The lares is an uiKlerground tunnel n'hieli taps a sui^ply of water in kigh ground nnd 
leads it on to the surface of lower Ijlng country. The .system is gl'catly ro, sorted to, anrh to it 
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iirc due ino.'-t of the fertile spots in Haluchistan. TIic karez requires skilled labour in its con- 
struction, and is not a M'ork on ^sll^ch famine labour can be employed. The country, however, 
lends itself to such woi-ks, and very large areas can be brought under cultivation by their 
nmns. Karez construction is extending gr-idually. It must remain a purely zamiiulari work, 
helped by (aL-ati adv.ances. Snob help should be generously given, as the />arcs is the great 
siaiul-b}’’ of the country. After inspection of a large portion of Jlaluchistan, one is convinced 
that the kaiez must be depended on to do most tow.ards furthering cultivation. 

Tlic only other permanent cultivation depends upon the small permanent supplies of water 
which are to be found in sevcr.al streams where they debouch on to the extensive level valleys 
which lie between the main ranges of bills. The two rivers of flic country arc the Zhob and 
the Nuri. 'Iho permanent sniiply of these rivers is made full use of. 

Cultivation depending on rainfall is as follows : crops sowm .and matured by rainfall in the 
area cultivated ; (irop-: sown in plots which arc flooded to a depth of 2. or 3 feet by moans of 
bands, the diainage being held np on the lower slopes at the foot of hills ; and, thirdly, crops 
sown in land on to which flood water has been diverted from the neighbouring large drainage 
channel. 

The only means of extending cultivation lies in — 

(f?) Kiuczcs. 

(i) In making use of .small permanent supplies in nullahs by bringing down in pipes 
water which wouhl othcnvisebc lo-t in tlie shingle beds before cultivable land is 
reached. 

(r) In making better iisc of the violent floods whicli run in most draiii.nges after heavy 
rain. 

{(/) In the iiOighbourliO'-'d of Quetta tlicre are scvenil artesian wells and other parts of 
naluchihluu lu'obably offer sites, and if is Imped to jntsb work vigorously in this 
diieetion, as most ot the wafer from the r.ainfa11 .soaks down deep into the porous, 
soil, and can onl} be brought to the surface for irrigation purposes by this 
means. 

•u'l. Jiiemtu tccl/s. — A^■ithro^'o^■o)lce <o { d ), avo niuy add that exxievinicntal 
borings in Haludiistan Avoiild fiifpetfr to olTer move hope of sccuving ark’.s'ian 
hupplie-s a1 u modomte dcpili tlian in any other ];art of India. The avcIIs Avhicli 
have already hecn made in <1ie Quefta valley fire all confined to a A'cry .‘■mall 
poriion of the prorince, hut there is no reason to suj>})osc that artesian Avatcis 
iit the same moderate depths do not' exist in other parts. On the contrary, in 
iMr. Vrcdenlmrg’.s report already referred to (I, 217^. it is slated that, the struo- 
turo of the alluvial deposits in tlic valley-i>lain oJ' Quetta is hy no means special 
to that locality, but is common in a greater or less degree to all the talus deposits 
ihat fringe the higli mountains of Taluchistan. 


i: 2 



(Jeai'tek XXI.-SATIYB STATES. 

(INCLUDIN& AjMER-MeRWARAj BerAR, AND CoORG.) 


Section I.—EAJPUTANA. 

(i ). — JLoeal conditions; use and value of irngation. 

573. Physical and agricultural conditions. — Rajputaua, with an area of 
about 130,000 square miles, embraces 20 separate States together with the 
British districts of Ajmer and Merwara. In its physical and agricultural 
aspects it presents an extraordinary diversity, including every gradation 
from the sandy and almost rainless plains of Jodhpur and Bikaner with 
their semi-nomad population and' ever-shifting cultivation, to the smiling 
wheat valleys of Kotali, where the crops are more liable to suffer from 
excessive than from deficient rainfall, or to tlie black soils of Partabgarh, 
where even opium can be grown without irrigation, and where, until 1899, 
famine is said to have been unknown. Almost the whole north-western half of 
the province, comprising the greater portion of Jodhpur and Jaisalmer, the 
Shekhawati district of Jaipur, and all except a small corner of Bikaner, is one 
immense sandy plain traversed by long lines of sand-hills. Within this area 
the rainfall varies in annual amount from a few inches in the north and west 
to about Id inches along the south-eastern border of the desert. It is seldom 
sufficient to cause any surface flow, and any storage of water for irrigation pur- 
poses is out of the question. The subsoil water lies at a depth varying Irom 
about 100 or 150 feet in the south-west and north-east to upwards of 300 feet 
along tlie borders of Sind and Bahawalpiir, so that irrigation from welis is also 
impracticable except at a prohibitive cost. Thus within this extensive tract 
there is practically no irrigation except in the extreme north of Bikaner, where 
the sand gives place to loam and a small area is irrigated from the Ghaggar 
Canals and from any surplus water that may he passed on from the Punjab 
through the Sirhiud and Western Jumna Canals. The scanty population 
support themselves chiefly by their vast herds of camels, cattle, and sheep. Such 
cultivation as there is — mostly millets, pulses, and melons — is dependent entirely 
upon the rainfall, all of which sinks into the sandy soil, so that a very small 
fall is sufficient to bring the crops to maturity. But they are not always 
blessed with even that small modicum, and partial or total failure of the 
crops is a common occurrence. 

57 4i. The country generally slopes upward from the Rann of Cutchand the 
valleys of the Indus and Sutlej rivers until it meets the abrupt northern slopes 
of the Aravalli range between Abu and Ajmer, or the succession of isolated 
hills which mark tbe continuation of the range from Ajmer to the borders of 
the Gurgaon district. South-west of Ajmer, along the line of the Luni river 
and immediately under the northern slopes of the Aravallis, there are good 
breadtbsof permanent cultivation ; but, speaking generally, the Aravallis may 
he said to form a broad dividing line betwedn the sandy desert on the north- 
west and the hilly and more fertile south-eastern portion of Rajputana. South- 
east of the range, instead of a uniform and desolate waste of sand, there are 
extensive ranges of hills, wide river- valleys, open plateaux, deep ravines, and 
broad stretches of lich alluvial soil — a coUntrv generally of good cultivation and 
Avith fair facilities for irrigation. Here maize, yaefr and cotton, wheat, barley, 
gram, opium, and sugar-cane are freely grown. Tho rainfall, however, is 
precarious and partial, varying much from year to year, and in the same year 
from place to place. Tbe average annual fall gradually increases from a 
minimum of less than 20 inches on the central watershed (Ajmer and Merwara), 
to about 30. inches in tho extreme east (Dhoipur), aud to nearly diO inches 
in the extreme south (Partabgarh and Banswara). The two British districts 
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of Ajmer gtjid Merwava, the northern half of Mewar, and the southern half 
of Jaipur, the States of Kishengarh and Shahpura, and a portion of Tonk, lie on 
or near the limits of the two monsoon currents — one from the Bay of Bengal 
and the other from the south-west. This tract receives in some years an 
ample share of both monsoons, and in others only the fitful remnants of one. 
Thus the annual rainfall is extremely variable. It is sometimes more than 
double the average; on the other hand, it has been only about half the average 
in no less than six years since 1860. All these years, and others in which the 
rainfall, though sufficient in amount, was badly distributed throughout the 
season, were years either of scarcity or of famine. But the liability to famine 
is not confined to this tract. All the States to the north and oast — Alwar, 
Bhartpur, Dholpur, Karauli, and Bundi — sulfer periodically from deficient 
rainfall. Those to the south — the hilly part of Mewar and tlie States of Kotah, 
Jhalawar, Sirohi, Dangarpur, Partabgarh, and Banswara — are favoured with a 
more abundant and somewliat steadier rainfall; but recent experience has 
shown that their i)osition also is by no moans secure. 

576. Looking to the records of tbo past it may be said that Rajputana is 
liable to suffer once in every 40 or 50 years from an almost complete and 
general failure of the monsoon rainfall, leading to widespread and severe famine ; 
and that, in addition, all parts of tlie province, except the more favoured 
southeim and eastern States, arc subject to distress and scarcity, arising from 
a more or less local and partial failure of the rains, once in every six or seven 
years. Of the winter rainfall of Northern India, the province generally 
receives onlj^ an insignificant share. 

570. Valve of irrUjatioi}. — In a province in which the rainfall is so preca- 
rious and the cultivation dependent upon it so insecure, there can scarcely be 
any question as to the utility of irrigation. We have had ample evidence laid 
before us to show that wlmre cultivation is possible, the soil, even when falling 
under the generic designation of black cotton soil, is suited to and repays irriga- 
tion ; that, wliere water has been provided, the demand for it is practically 
CDUstaut and unlimited ; and that, however great the extent to which it may he 
found possible to multiply irrigation woi’ks in the cultivable parts of Rajputana, 
there need be no apprehension lest the water should remain unused. 

{ii). — Existing Slate irrigation %oorJis. 

677. Sources and extent of irrigation^ — Excepting the Ghaggar, thcMahi, 
and the Ohamhal witli some of its tributaries, all the rivers of ILxjputana have 
their sources within the province and are dependent for their supplies upon the 
local rainfall. With one or two exceptions they all run dry, or practically dry, 
soon after the rainy season. They are therefore but ill-suilod for the direct supply 
of cauals; wbilethc Cliambal — the one river which affords a perennial supply — 
traverses that part of tlie province which has hitherto bean least in want of water. 
Thus Rajputana depends for its irrigation almost, cnth'cly upon wells and storage 
tanks. South and cast of the iU'avalli range, water is generally found fairly close 
to the surface, and there are numerous wells in every State ; besides numberless 
old tanks scattered over tlie face of the country, many of tliom only large enough 
to provide water for dome.i.tic purposes. But oven the smallest of these are not 
to be despised. They provide drinking water for men and cattle; the moist bed, 
fertilized by alluvial deposits, is cultivated as tlie water recedes ; and many of 
them influence the wells by raising and maintaining the level of the subsoil 
water for a considerable distance around them — an effect which is percoptiblo 
even in years of drought when the bed of the tank is empty. Nearly all the 
tanhs w'hich are used for purposes of direct irrigation have been made of 
recent years, through professional agency and at the cost of Lho Durbars, 
though some of the largest and best wero made many hundreds of years ago. 
Tlie States •which have been foremost of late years in providing funds for 
iiTigation works are shoAvn in the following statement. Wo have not been able 
to procure complete and accurate statistics of the extent of cultivation 'and 
irrigation in all the various States, hut the figures given below, relating to 



certain States and to the British districts ol Ajmer and Merwara, may be 
taken as fairly correct : — ■ 
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578. Ajmer-Mei ioa}'a . — Almost every available catchment in the districts 
of Ajmer andMerv'ara is utilized to its full extent for the storage of water by 
the numerous tanks, which, with few exceptioas, were all made more than, 
half a century ago under the directions of Colonels Hall and Dixon. Lying, 
as these districts do, on one ot the main watersheds of India, both the tanks 
and the wells are dependent for their supplies entirely upon the local rainfall. 
There arc no large rivers to feed the tanks, nor permanent currents of under- 
ground percolation to feed tlie wells. The extent to which the irrigated areas 
fluctuate with the rainfall is well exemplified by the following figures for 
very recent years : — 
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There are four classes of tanks. On class I the area irrigated is assessed 
each year at certain rates n hicli vary with the crop grown. The lauds irrigated 
from class II pay at rates which vary in proportion to the area irrigated and, 
Avheu the supply for the spring crop runs short, in proportion to the number 
of waterings. This variable system of assessment is said to work very satisfac- 
torily. ^J'anks of class 111 pay an assessment fixed for a number of years. These 
three classes of tanks are maintained by Government, Those in class IV pay a 
fixed assessment, hut are repaired by the villagers. The tanks are cmlited.also 
^vith a share of the revenue assessed on wells whose supply they assist in main- 
taining. After special inquiry the share of the well-revenue creditable to the 
tanks was fixed at Rs. 35,799. Except in year’s of drought, when the receipts 
sometimes fail to cover the working expenses, the works return over 3 per cent, 
on their capital cost of about 25 fakhs. The revenue assessment upon which- 
the credit to the tanks depends is, however, very light. 

579 . During the past 30 years the enlightened rulers of the 

Jaipur State have steadily devoted a considerable annual sum to the construction 
of irrigation works. Carried out under tbe able supervision of Colonel Sir 
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Swinton Jacob, these works hayc proved of the greatest benefit both to the- 
rulers and the people. The accounts nf the works show only the revenue and 
expenditure for each year; there arc no separate capital accounts. The 
expenditure shown includes the capital outlay and the cost of annual repairs, 
but it does not include the cost of the sujicrvising establishment or the whole 
cost, of collecting flic revenue. We have, however, hoeu furnished with figures 
from which we have hceii ahlc to determine a])proximatcly the net revenue for 
each of tlic past ten years, and the capital outlay to tlio end of each year, in the 
case of 142 Avorks which AA’ere completed before 1S9G. We fi7'id that the works 
have cost on the average Rs. 124 per acre irrigated. The rate of gross revenue 
aA'erages Rs. 7‘93 per acre, and tlie average Avovldng expenses Rs. 1’83 per acre ; 
leaving a net return of Rs. GT per acre or 4'92 per cent, on the capital cost,, 
Tlio revenue credited to the works consist of a Avatcr-rato leAued on all lands 
irrigated, and of the State's sliail'. of the prodnee from all lands Jicwly brought 
under cnltiAmtion by the AA'orks. It is 'anderstood l.hat, beyond the water-rato, no 
credit is given to the worl's for the increased outturn on old cultiA'ation or for 
the benefit derived from them by the adjoining wells ; on the other hand, no 
deduction is made for any increase in enltivnlion that might have taken place 
in the absence of the tank. In addition to providing funds for the construction 
of large irrigation works, the Durbar have been liberal in advancing money to 
private persons for the construction of wells. During the recent famine 
advances to tlie amount of throe lakhs Avere giA'en free of interest, of aaIucIi 
about one-fourtli was for wells. 

G80. Jodlipwi '. — There are hut few tanks in Jodhpur and hut few sites 
suitable for making them. The six tanks made within the last 20 years, at a 
cost of In lakhs, irrigate 15,000 acres in a faA’ourahle year, They receive 
no water at all in a dry year, hut their cfl'ect in raising the level and sweeten- 
ing the water of the Avells is said to extend for many miles. Along the base 
of the Aravallis and in the vicinity of the Luni river and its branches, wells 
are extensively used. There are 54,000 AveUs in the State and, wherever water 
is found at a reasonable depth, there are said to be now a sufficient number. In 
the sandy plain to the north of the Luni the subsoil water is at a depth of 
300 feet, and in all this extensive tract there is practically no irrigation. The 
State employs a competent Engineer, and the Durbar and the people seem to 
have spared no efforts in making the best use of such scanty facilities for irri- 
gation as their country affords, 

681. Khhcnriarli . — More than half the total cultivated area of Kishengarh is 
said to be irrigated in a year of normal rainfall, hut in the recent prolonged 
drought the tanks and wells appear to have failed to a greater extent even than 
in the adjoining district of .iNjmei'. Tvo-thirds of the AAdiole catchment area 
of the State is already provided with tanks. Territorial difficulties haA'e been 
the chief obstacle to tho utilization of the remainder. In vieAV of the extent 
to which the manufacture of salt from tho Samhharlnkc depends upon a suffi- 
cient supply of water, the Govermn cut of India have pi’oliibited the construction 
of new or the extension of existing storage works on any of the feeder streams 
of the lake, whether in British territory or in Native States. One of the most 
important of these feeders is tho Rnpnagar river, which, rising in the hills near 
Ajmer, traverses and drains the northern and hilly poi’tion of Kishengarh. At 
present there is a difference of opinion as to the extent to which the supply of 
water in the lake is likely to he interfered with by the works -vdiich the State 
proposes to construct ; aud it is difficult to form a definite opinion in the 
absence of careful observations, extending OA’er a number of years, of the 
rainfall on the catchment aud of tho resulting flow at A'arious points along the 
course of the river. Observations of this kind are now being made, hut the 
records extend hack only to July 1901. Mr. Manners-Smith, Superintending 
IJngineer, stated before us that one filling of tho four tanks proposed in the 
Rnpnagar valley, three of which are in Kishengarh, would raise the surface of 
the lake by only inches, the area of the lake being 90 square miles ; hut 
pending the investigation now in progress, avg have pot thought it necessary 
to go into the details of his calculations. For the same reason avo have also 
'refrained from considering whether any deficiency in the sail, supply that 
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migbfc be caused by fbo construction of tbo iM'oposed worbs, could not bo met 
by improved avrangomenfs for utilizing, more eifeotively and scientifically than 
is (lone at present, tbe Avater Avbich is allowed to spread over the Avbole surface 
of the lake. 

582. Bharlpnr. — In Hharipur, out of one million acres available for culti- 
A’ation 75 per cent, is cultivated, and of the cultiA'atcd area 21 per cent, is irri- 
gated annually. The State is thcreforo fairly well protected by irrigation, 
lluring the past five or six years, a great deal of good Avork has been done in 
construct iug noAV and repairing old irrigation AA'orlis. By an expenditure of 
slightly over 10 lakhs, the area annually irrigated by the State’s Avorks has been 
increased by 0 A’'cr 50,0(10 acres. The Avorks, he.fidcs being of great benefit to the 
cultivator, are a source of considerable profit to the State ; for they yield 
annually Its. '10,000 in Avator-rates, and arc said to have increased the annual 
land revenue by 2-1 lahhs during the past six years. The country affords 
unusual iacilities for irrigation, and the aa-oi’Ics are of a .simple and inexponsitm 
charactiw. Thev consist ehioflA' of cmbankmciAls or bands carried along a 
contour or aevoss a shalhuv dopression, A\-ith the obje(it eitbor of impounding 
and distributing spill waters from neighbouring torrents, or of impounding the 
surface IIoav from local catchinonts. Tbe country is too fiat to admit of any 
prolonged storagn of tin; water. There is in fact only one tank in the State 
in which water is kept in store after the sowing of the Avintor crops. The 
main object of the bands is (o submerge tbe bind above them, so as to fertilize 
tbe soil by the deposited silt and saturate it for the autumn sowings. The land 
being flat aloAV bank floods a large area. ThcAjan Bmul, an earthen bank 12 
miles long, intercepts the spills of tbo llanganga river and submerges about I'l 
square miles of country, the depth of AV.ater being nowhero more than 30 foet. 
1111011 there is Avaler to sjiaro during tbe rains, or when after the rains it is 
being diMAVfi otf to preiiare tlic bind for sowing, it is utilized to saturate the 
lands below the embankment. Indirectly the Avorks are of great utility in 
sweetening tbo often brackish sub'oil vr.a'ter and in maintaining the supply of 
the wells. 

D'^'S In Slidhpitra out of 60,000 acres under crops, about 20,000 acres are 
irrigated in an ordinary year — half from Avells and half from tanks. But in a 
dry A oar tbe tanks fail com]ilotely; aa-IuIo, if tbe drought be prolonged over a 
series of year.*!, the avoIIs Avatcr only about one-fourth of their usual area. Tbe 
tanks nevertiioless are said to Aield a Substantial return on their cost, in years of 
Ordinary rainfall. 

-p 

uSI. Ahcar . — Tn addition to the expenditure of five lakhs in coustruoting 
22 new tanks, the Aiwnr Duriiar liaA'e also spcnit over 2” lakhs within recent 
ve.ars in re-eonstruc'ing and enlarging dO old tanks. Irrigation has not been 
dcA’cJoped on many of the tanks, the people preferring to use their wells. The 
good the tanks do is inainlv indirect, bv sustaining tbe sub'-oil water-level. 
In many parts llie confignr.Tti "in of tlie country is not suitable for storage — 
especially near the liills AA’bero the steep .slopes would necessitate high and 
expensive d.ams. 'the valleys arc for tbe most part already occupied by wells, 
tbe revenue from AA’biclv is said to be Car higher than that obtainable from 
tanks. 

585. Koiah. — A rainfall that seldom fails, a fertile black s'oil, and, until 
recently, a supposed immunity from famine, form a combination little likely to 
lead to tbo construction of irrigation AA’orks. Such are the conditions in Kotab. 
Nevertheless there are signs th.at tbo need for irrigation liad been felt in that 
State, from time tn time, oven before tbo recent famine— tbe first of which there 
is any record in this faA'ourcd country. Small tanks, about 400 in number, 
are scattered over tbe land. These are said to baro been made in tbe first in- 
stance for irrigaticn, though they are not now used for that purpose, their beds 
only being cultivated. During the past 20 years tbe State has adA'anced 13 
lakhs for the construction of wells and field embankments. The number of 
wells now in existence is sufficient to irrigate over 36,000 acres in a dry year ; 
and there are besides six fairly large works AvbioU have been oonstruoted- by tbe 
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Durl)ar during the past i'Sjears at a cost of about five lalclis. These irrigate 
9j000 acres and are said to bring in a substantial profit to the State. 

oS6. Bikaner. — In constructing the Ghaggar Canals and a few smaller 
works the lUkaner Durbar have done almost all that it was possible for them 
to do towards developing irrigation in this ill-watered State. On the Ghaggar 
Canals which were made during the famine of 1896-97 in co-operation with the 
Punjab Governnientj the State incurred an expenditure of over 2f lakbs. The 
canals depend for their supidy on heavy rainfall in the hills, and in almost 
every year since the works were madn, the climatio conditions have been un- 
favourable. According to a statement supjdied by the Dewan of the State the 
uorks have led to a total increase in revenue of .lls. 20,000 per annum. 

o87. Other States. — In the remaining States the irrigation is almost entirely 
from wells, and the proportion which the irrigated bears to the cultivated area 
varies from about 2S per cent, in BholjiniT, to 18 in Sirohi) 13 in Tonk and 
BnmJi, and 9 in Bartahgcrh. Jaisalmcr is, for the most part, a desert in which 
Ibercis no irrigation. No statistics are available to show the extent of culti- 
vation and irrigation in the Id, 220 square miles which are comprised in the 
State of Mewar. There are in this State numberless tanks varying in size from 
the Jai Saiuand, one of the largest artificial lakes in the world, to the small 
tank at which the cattle of the village are uatered. They are, however, hut 
little used for irrigation ; even the great Jai Samand, with a waterspread of 
21 square milc=, does not protect more than a few thousand acres. 

588. While this report has been going through the press we have received 
some interesting notes on proposed irrigation works in Dholpurhy Sir Swinton 
Jacob who has carefully inspected this Slate. He writes — 

Nature cnuld not iiave airangeil better for tlie interests of Dholpur. If only good use 
i.s made of the opportnnitios afforded, enough water falls at the biglicst part to in igate the 
gnatcr part of the State and make it absolutel}- safe against fnmiao. 

Sir Swinton has examined four sites selected by Mr. Thorpe, the State 
Engineer, where it is estimated that water might be stored sufficient for the 
irrigation of about 75,000 acres. Ho recommends that the most promising of 
these schemes should he carried out at once. 

iiii). — Scope for further extensions of State irrigation iwrics. 

589. Irrigation cannot afford comflele protection. — To protect Eajputana 
—or any largo portion of it— absolutely against famine, by means of irrigation 
works, is an impossibility ; for there is no unfailing source of supply such as 
the glaciers of the Himalayas or the ghats of Western India afford. It has 
indeed been suggi’sted that the waters of the Sutlej and Bias could be diverted 
from the Punjab to llajpn tana ; hut according to the levels which have been 
laid before us, to which reference lias been made in the Punjab Chapter, the 
only portion of the province that could bo commanded from below the junction 
of those two rivers is a comparatively small tract in the extreme north-western 
corner of the Bilraner desert. And even if the Punjab could spare the water 
and the soil of the desert were found to ho suitable for irrigation, the intro- 
duction of a canal into this outlying tract, though of great benefit to a portion 
of Bikaner, would afford no protection to the rest of Bajputaua from which 
it is divided by 200 miles of desert. This relatively insignificant area in the 
extreme north-west, and another small trad where the Chambal river traverses 
the opposite corner of the province, are no doubt within reach of perennial 
sources of supply ; but, speaking generally, Rajputana is dependent for its irri- 
gation upon local rainfall. All available means of irrigation therefore f.ail 
under'such conditions as have prevailed of late years ; wolls for the most part 
yield less than half their usual supplies; many dry up altogether; and all works 
of surface storage, save the very largest, fail almost completely. 

690. But though the conditions render it impossible for irrigation to afford 
full and complete protection to Rajputana, much can be done in the way of 
partial -protection. In most years a good deal, and in ordinary years an 
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immeiiFG deal, of ^’ater now runs to waste. It is not always possible to utilize 
it at any point in each Stale tlu’ougli wbicliit passes; for the rivers and streams 
sometimes inn througli impassably deep ravines or Ibrougb nncnltivablo inngie. 
But in the main, wherever tlio rainfall is sutrnnent to cause surface flow, the 
conlignrntion of the country lends itself to the storage of water; and with 
quite insiguiCicant exceptions the soil, when cultivable, is suitable for irriga* 
tion. The main problem to be solved tbon is to utilize to llio utmost possible 
extent the water (hat annually falls witliin the proiince; and tlie example 
nhich has been set in Jaipur shows how much can bo done in this direction. 

591. Scope for extensions and improvements. Territorial difjievltics . — In 
the districts of Apner and Ifcrwara the catchments are, as wo have said, already 
almost fully occupied, and, in some of the States also, there is not much room for 
now worlrs. But both in British territory and the State.'?, the existing works 
were, with some recent exceptions, built without export assistance or any 
proper surveys, and inucii money might be spent in improving tliom. Colonel 
.Jacob’s experienco in Jaipur shows wliat can he done even in the case of existing 
tanks to improve and extend the irrigation by properly surveying and iccon* 
structing thorn on sound principles, and by aligning and regrading the irrigation 
channels. In some of the States, liowever, no attempt has been made to utilize 
the water that now flows useless to the son, and in perhaps most of tlicm there 
.arc sites ulierc new large works could bo constructed with advantage. As vet, 
altliougli projects h.avo been ]n-cpared from time to time, no practical attempt 
has been made to utilize the water of some of tlio principal rivers of llajputana. 
In the case of many of the larger projects more tiian one State is coucernec), 
Soraolinms the water-rights of iho States lower down thu stream liavc to ho 
provided for. Sometimes a tank that will irrigate the Lands of one State will, 
if constructed on the most suit able site, submerge the lands of another. In some 
of those cases Llio (lidicultie.s may be found insuperable, and for the best possible 
scheme some less suitable one will have to lie substituted. But in many cases 
the Iriendly and di-^inlerostod arbitrament of Government, and the ongiiicering 
skill necessary to effect a proper di\ision of the water, should ovail to procure 
settlements such as have already boon arrived at, in a few c.ascs, by friendly 
agreements het'.rcon tlie States concerned; and, at least, no scheme should bo 
abnndcned for a loss advantageous one until sirormous efforts have been made, 
and until the persuasive induence of the paramount power has been exercised 
to the lull. 

of 2, Kccessifj/for a more detailed and spsfcmalic survep . — -At present, how- 
ever, we are ignorriut of the exact capabilities of the country for the storage of 
tlie surface water or of the manner in which they can best bo made use of ; and 
the fust thing needed is to collect and record this information. A good de.il 
hasaheady been done during tlin past few years. AVh.crc tlic State employs 
a competent Engineer useful projects have been prepared, some of which have 
already been carried out or arc in progress. In other States an Engineer, lent 
ami paid by tire Supremo Govorrunout, was employed in a similar manner for 
some months previous to our arrival in Bajpulana, and on our recommenda- 
tion the Government of India sanctioned the retention of his services nntil he 
had completed his investigations. The lists of projects avliich were laid before 
ns— most of them in the rough or preliminary stage — include 276 separate 
works, estimated to cost in the aggregate 139 lakhs and to irrigate over 300,000 
acres. 

593. These pro jects, or as many of them as have been drawn up under expert 
advice, uill bo invalualdo for relief purposes should famine recur. 'Wo recom- 
mended that those whioh had been proposed by the Government Engineer 
should ho completed at once. They consist generally of those schemes which 
appeared, upon a cursory examination of the country, to bo the most promising. 
But as Ave pointed out in a lotler addressed to the Government of India on the 
complotiou of our iiiA^estigations in Rajputana ‘*if the maxim that it is wrong 
to alloAva drop of uater to run to waste in Bajpntana is to he acted on to tlie 
fullest possible extent something more lliau this is Avanted. AVIiat h.as been done 
already lias been done in a somearhat spasmodic manner and often more orles.s 
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liumcdly. Wbafc is now wanted is the esainination of Bajputana 

as a whole, based upon its physical features rather tlian upon its political divi- 
sioiiSj to.'which latter regard would be paid only so far as is necessary to secure 
the rights in water of the several States. Each catchment should be taken 
up in t urn and an irrigation reconnaissance made of it from its head down- 
wards. Such a reconnaissance would enable the Engineers to say where dams can 
best he placed or water stored. The more detailed surveys upon which plans and 
estimates are to he based should follow in due course, though all of them need not 
necessarily he undertaken at once. It will he sufficient to keep always in 
readiness such detailed schemes as will afford an ample programme for relief 
should famine again occur.” We may add that, in designing storage reservoirs 
for Itajputana as well as for other parts of India, wo think it preferable 
to err on the side of making them too large, rather than too small. We 
believe that in general the capacity of reservoirs has been calculated with 
regard to the mean rainfall of the catchment basin. In exceptionally heavy 
rain storms, therefore, a large volume of water passes over the waste- weir which 
might have proved of great value had it been retained in the reservoir. It 
may he said that money is merely wasted if the tank is made so large as only to 
fill once in ten years, hut the water stored up in that year may well he worth 
tlie money spent in storing it. 

53-1. Sn 'veils, aad eslmafcs should invariahhj he pri Hed. — And here 

wo think it necessary to say that surveys, plans, and papers connected wdthsuch 
pr.jjects should invariably be put into print. We have had evidence, onlj in 
too many instances, both in Eajputana and elsewhei’e, of the loss of valuahla 
plans and estimates. The labour and, mpney wasted in one such case would pay 
for the printing of many sets. 

593. ConsnUiiig ISngineer for Irrigation i>i Majiiutam. — Where the 
State already entertains a competent Engineer, he can conduct the recon- 
naissance and detailed suivey. To meet the case of the other, and for the inost 
part smaller States, wo recommended, in the letter from Avhich we have just 
quoted, that the Government Engineer already employed in completing the 
preliminary projects should be retained for the purpose. " But,” we added, 
to secure success some supervising auency is required; otherwise the Engineers 
of the different States may plan to utilize the same water. ^ Moreover, some of the 
schemes — not many, but mostly large ones— -will require the co-operation of 
serenil Stales, and finally some of the State Engineers will he glad of supervi- 
sion and assistance.” On these considerations we suggested the appointment of 
a Consulting Engineer for Irrigation in Bajputana, and that the States should 
be asketl to allow tbeir En2:iiie3rs to consult him. Ho would then practically 
direct the whole survey. AYc suggested that the_ Government of India should 
pay the Consulting Engineer and also tbe Engineers for the smaller States. 
We learn with satisfaction that action has already been taken to give effect to 
these recommendations, and that the direction of the surveys is now in the 
competent bands of Sir Swinton Jacob. 

596. Assidance required hy the States. — Many of the States aro just 
now in financial difficulties and may not bave_ money to spare immediately, 
even for irrigation projects however promising. But the general survey 
and even the preparation of the plans and estimates commits them to nothing. 
As their finances improve they will probably ho glad to take up somo of the 
most promising schemes as productive works. Some of them, it is understood, 
are even now ready to borrow for this purpose, if the Government of India 
will lend the money ; and we strongly recommend that all reasonable en- 
couragement may be afforded in this direction. In any case, when the 
next famine comes, the existence of the projects in question will ensure relief 
labour being employed to the best advantage. All that is possible v ill have 
been done to help the States and they will kno\v exactly what is feasible and 
advisable. But it will not be enough to get the schemes drawn up and placed 
on record. Constant encouragement and stimulation will he needed by soma of 
the States at least, if any real progress is to be made. And to lead them on to 
renew'ed efforts, a very careful selection should he made of the schemes to he 
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first taken in band, so as to ensure a fair return while not committing tb State 
to too large an expenditure. 

697. Difficulties in dealing %oith Jcigirs . — The existence of very large jngir 
areas in most of the Hajputana States constitutes a very real obstacle to the 
extension of irrigation. In some of the States water is given to jagir laud-^, 
which happen to fall within the Ithalsa area commanded by a tank, on payment 
of nu enhanced — often double — water-rate. Butin the case of continuous 
tracts, which form a large proportion of the area of some of tho States, the only 
way in which the Durbar can obtain a return for a work that it may wish to 
construct is by special agreement with the jagirdars ; and the latter are usually 
jealous of State interference in their domains. On the other hand, they are not 
sufficiently enterprising and often not sufficiently wealthy to construct such 
worlcs themselves. Signs are not wholly wanting that the pressure of the 
recent famine has operated to diminish this difficulty, but as a rule the first 
advance will have to be made in the Malsa areas. As the protective and 
remunerative nature of irrigation works becomes more apparent, it may be 
hoped that in time they will be extended to jagir areas also ; hut meanwhile 
cases will doubtless arise in which a Diubar will' hesitate to undertake an im- 
portant and promising work, merely because the jagir portion of Ihe irrigable 
area is so considerable that if no return is to he received from it the work will no 
longer he productive. Wc hope, however, that when serious difficulties of the 
kind occur, it may often he possible for the Political Officers to hriug about 
such an arrangement as will remove them. 


(ic). — Drivale irrigation tcorhs, 

698. Well irrigation.— torn the figures given in paragraphs 577 and 587, 
it is evident that in some of the States irrigation from wells has attained large 
dimensions, while, in almost evciy State, it exceeds that from all other sources. 
As the cycle of scanty rainfall through which! Bnjputana has recently jiassed 
has been of uuprecedented duration, so has tile efiect upon the subsoil water 
exceeded all previous experience. In 51 villages of Took, out of 01-5 wells 
examined in 1901, 402 were absolutely dry, wl[ ‘‘''the rest were barely working. 
Generally speaking, the water level throughou'f^^b province sank from 10 to 20 
feet, while the irrigated area diminished to about|°^e-third of the normal. But 
tho process was a gradual one; during the first' t of drought the wells were 
scarcely affected, and on the whole they proved i .?al and valuable protection. 
In parts of Dholpur, it is interesting to note, appears to he an under- 

ground supply of an artesian nature ; in one well .trong spring of water was 
found at a depth of 120 to 150 feet which rose to wVtuin 60 feet of the surface. 


699. Small tanks . — "We have already referred to the numerous small tanks 
which exist in so many of the States, and have shown that even the smallest 
of these is not to he despised ; at the least it stops water that would otherwise 
flow to waste, and allows it to percolate into the subsoil. In almost every 
State, but especially in those of tho central plateau,, there are large numbers of 
such tanks. In Mewar they were made, it is said, in hy-gone days from jiious 
or charitable motives, to afford a supply of drinking water for men and cattle ; 
and there is now a prejudice against using the water for irrigation, or in any 
way that would result in pecuniary advantage. But whether used for irriga- 
tion or not, these tanks are now for the most part neglected and out of repair. 
It is curious to note how in this respect they have been affected by the substi- 
tution of a fixed cash assessment for revenue taken in kind. In one State at 
least it was the custom, when the produce of a crop was being divided, to set 
apart a small share for the upkeep of the tank, Ifow that a cash assessment 
has been substituted, the burden falls upon the village malbah and the tank is 
accordingly neglected. In Tonk, where the substitution has been made in the 
hlialsa area only, w'e were told that the tanks in the jagir areas are in markedly 
better repair than in the IcJialsa. It is clear that the system of payment in 
kind secures to the improver a substantial share of the profits of his improve- 
msnt, and gives the owner of the tank a direct interest in so regulating the 
distribution of water as to secure the greatest possible economy. 



600. Meld emhankments, eto. — There are many suhsicliary forms of irriga- 
tion works; the construction of which should be encouraged. In Bhartpur the 
larger bands which havexbeen so successful in protecting the country can be 
imitated by the cultivators on a small scale. In Dholpur small banks across 
minor drainage lines have been successful in holding up moisture, in collecting 
silt and in preventing erosion ; and in Kishcngarli the embanking of fields has 
been found a valuable means of imotectiou. In parts of Tonk small irrig.ation 
cuts from streams are largely made use of. In Ibo systematic survey which 
we recommend, these minor works should not be neglected, and the importance 
of prosocutiug them as widely as possible wherever famine labour is available 
should be impressed upon the States. 

601. Measures for sti’iiulaling the construction of private irrigation 
%oorlcs. — Advances for well sinking have been given liberally and taken freely 
in some of the States, and in most further large sums could probably be 
given out with advantage. The rate of interest charged is generally 6 per 
cent, while in some States (Alwar and Bhartpur) the loans are advanced tree 
of interest. But probably the most serious defect in the encouragement 
afforded to private enterpiiso in Itajputana is the absence of any system of 
exemption from web nsjcssment, beyond that afforded in many States by a 
settlement for a fixed term. So far as we have information, the period 
of exemption is short— from fiVe to seven years ; but, as might be expected, 
recovery is more clastic and less rigid than in British territory. In Kishen- 
garb, the State’s share of the produce of a tick! irrigated by a now irri- 
gation work is reduced, one-tenth only being taken iu the first year, one- 
ninth in the second, and so on until the normal one-third is reached after 8 
years. This is not much more liberal than a total exemption for six or seven 
3 'ears, and may be less liberal than the exemption afforded iu British territory ; 
but, when coupled with liberal rules for fahavi advances, it appears to have been 
an attractive inducement to private enterprise. We are of opinion that the 
iutroduction of such a system, or of a fixed period of exemption, would lead in 
many of the States to a substantial increase of the area protected by irrigation. 
In some States the difficulties attending tlie construction of wells are consider- 
able, and help from trial borings would be advisable. 

{v). — Famine ivories and x^rogrammes. 

602. Ajmer- Merio.tra. — Iu the recent famine, the expeudituro of 29 lakhs 
on relief ivorks in Ajmer-Merwara was chiefiy iucurred on the construction 
and repair of roads and the collection of road-matal. Eleven lakhs were, 
however, spent on works for tho storage of water — chiefly on constructing 16 
new tanks, of which 11 were completed and 6 left unfinislied. Work on the 
Outra tank was stopped, as it was feared that it might interfere with the supply 
of winter to the Sambhar Salt Works. Three of the other uncompleted works 
will now’’ he completed, and one hold over luitU the recurrence of famine. 

xxc 

C 

603. Native Stales. — Out of a total of 63 la..iis spent on relief works iu the 
Native States, 41 lakhs were spent on irrigation w^orks, 20 lakhs on railways, 
and the balance on roads and miscellaneous w'orks. The expenditure ou irri- 
gation W’orks was incurred on a number of new wmrks — many of which have 
been or are now being completed— and on repairing and improving existinf’’ 
tanks. The works selected appear to have been all of real utility; but, except 
in a few States, there were no lists of suitable sebemes ready, and iu many 
cases there were no officials ou tho spot with the training or experience which 
w'ould enable thorn to select the most suitable projects, to prepare detailed plans 
and estimates of the works, and to see that the works were properly constructed. 
The want of a programme of suitable w'orks and of a trained establishment led, 
no doubt, to a considerable waste of money in many of the States. If effect bo 
given to our recommendations (paragraph 6 33) , the Durbars should be much 
bettor prepared, as regards tlieir programmes of irrigation works, to meet the 
contingencies of another famine. Suitable omploymeut, near their homes, will 
be made available for the people, wffio will thus be saved the trouble and 
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expense of moving into Britisli territory wherej as in Ajmcr-lilerwara, tliere is 
often very great difficulty iu finding work even for the resident population. 


Section II.— KATHIAWAR. 

(i). — Lojal conditions ; use and value of irrigation. 

601. Folitical Divisions. — Out of 23,500 square miles comprised in tlie 
peninsula of Kathiawar, 1,320 square miles are included in the British district 
of Ahmedabad ; another portion of the same size is in the State of Baroda ; a 
few square miles in the south are in the possession of the Portuguese ; and the 
remaining area is distributed among nearly 200 more or less independent chiefs 
and landowners. 

6 15. Fhysical feattires. — Geologically Kathiawar is an outlying island of the 
Deccan trap series which has been joined to the main land hy the silt deposits 
of Tivcrs flowing into the gulfs of Outch and Cambay. The surface of the 
country is generally undulating, but it is broken by numerous hills which form 
two very irregular ranges crossing the country from west to east in nearly 
parallel lines. The highest eminences are in the southern range where the 
summits are sometimes over 2,003 feet above the sea ; one outlying hill, the 
Girnav, rises to 3,636 feet. These two ranges, and a high narrow table-land 
connecting them, form the main watershed from which numerous rivers flow 
to every side in almost direct courses to the sea. The largest, the Bhddar, has 
a total length of little more than 120 miles. But though none of the rivers is 
of great length, many of them attain a considerable size in the rainy season. 
Some of them are said to be perenrvial, but their supplies in the dry season 
are iiisiguificaat. The Bhadar in favourable years carries a considerable 
volume— averaging about 200 ousecs— throughout the cold weather, but in 
years of scanty rainfall its supply entirely fails ; in 1900 it was dry before the 
end of November. In all the numerous valleys and everywhere in proxi- 
mity to the coast, the subsoil water is found fairly close to the surface. The 
water is generally sweet, hut it is brackish iu places, especially near the sea 
Inland the supply fails partially or entirely in years of scanty rainfall. 

606. Soils and agriculture. — The soil for’ the most paif; consists of the 

numerous varieties of black soil common to the trap formation. It overlies 
generally a porous substratum, and in depth varies from five to ten feet or more 
in the fertile valleys, to a few inches in the hills uhere the trap shows on the 
surface over large areas. It is well suited for irrigation, hut for irrigation to 
ho fully effective, an e-vceptionally ■ large number of waterings appears to he 
necessary. Juar — which is grown in all seasons of the year— cotton, and 
til are the principal rain crops'; and wheat, hot-weather cane, rice, and 

vegetables the principal irrigated crops, 

607. Rainfall. — Round coast the average annual rainfall varies from 

19 or 20 inches on the north afid west, to 25 inches in the ' extreme south, and 
28 inches along the cast coast. Inland it averages about 27 inches, excluding 
the higher portion of the southern hills where it is said to reach 80 inches, and . 
the alluvial plains to the north-east where the average is about 20 iuebes. 
Rrom year to year the amount varies between unde limits ; in 1878 the province 
received nearly three times, and in 1899 about onc-fourth, the normal amount. 
The rainfall is practically confined to the period of the south-west monsoon, 
that is, from June to early in October. . 

608. Famines. — More than one of our witnesses assured us that, until 
recently, famine in Kathiawar was almost unknown. But this evidence is 
hardly borne out by the long record of famines given in the Gazetteer of the 
Province. In the eighteenth century three very severe famines are recorded ; 
the first due to drought, and the second to excessive rainfall ; of the third the 
cause is not stated. In addition there were seven years of distress and scarcity. 
]l?i^ithin the last century there are said to have been at least 14i years in which 



223 


the rainfall was so deficient as to lead to more or less severe distress. Of these, 
three were years of very severe famine. The famines of 1813 and 1877 were 
aggravated iu each case hy a subsequent year of excessive rainfall. 

G09. Utility of irrigation. — Prom this brief description of the province it is 
evident that, from our point of view, the conditions in Kathiawar resemble in 
many respects those iiv Kajputana. There aro tbe same ditficulties arising 
from the conflicting interests of various States ; there is the same liability to 
severe drought, and, though no doubt in a less degree, the same liability to 
suffer from a partial failure of the rains. There is the same absence of largo 
perennial rivers ; the same, if not a greater, liability of the wells to fail in a 
year of scanty rainfall ; and generally the same need for irrigation, and the 
same dependonee upon local rainfall for all means of supplying it. The general 
prevalence in Kathiawar of moisture-retaining black soils renders irrigation un- 
necessary for tlie monsoon crops oven in years of light rainfall, if the rain is 
favonrably distributed throughout the season ; and for tbe nihi crops in some 
parts of the proa-ince if the later rains arc abundant. In all other respects 
the necossily for saving every drop of water that can be stored at a reasonable 
cost appears to be no less urgent in Kathiawar than it is in Kajputana. In 
years of ample rainfall the water can be utilized for tho cultivation of spring 
and hot-weatbcr crops ; and when the rainfall, though sufiicient in amount, 
is hadly distributed throughout the season, it will nearly always ho beneficial 
to the monsoon crops. In years of very scanty rainfall no doubt, here, as in 
Ilajputaua, all hut the largest tanks will fail. 

(H), — Kristin g State irrigation icorJcs, 

filO, WorlcB constructed he fore the recent famine. — Irrigation works of any 
considerable size were practically unknown in Kathiawar before the failure of 
tlic rains in 1899. Kumorous wells were in existence, of which a large niimher 
had been constructed by tho Chiefs and cultivators in 1877. But in the State 
of Porhandar alone docs any attempt apjicar to have boon made to construct 
au irrigation work on a fairly large scale. In 1895 that Stato undertook tho 
construction of a woir and regulator .acioss the Blnidar river. The works were 
completed during tlie famine at a total cost of over tlircc lakhs. They supply 
water, for irrigation by lift, to about 12,000 acres of existing cultivation and 
will, it is hoped, bring under tho plough about 30,000 acres of low lauds now 
lying waste. The State officials appear to have no doubt as to the remunera- 
tive nature of the works. 

Oil. State tcells. — The wells which in many cases have been constructed at 
the co.st of the States are said to yield a handsome return on thoir cost. Our 
evidence as to the average cost of a well is very conflicting, but an ordinary 
masonry well, 30 to 40 feet deep, from -vyhicli four or five acres are irrigated 
annually, is said to cost from Ks. 300 to lls. GOO. In some of the States tho 
cost is recovered by the increase iu the State’s share of the produce, which is 
taken in kind. In others the State advances tho cost of tho well hy instalments 
as tho work proceeds, end tho cultivator’, after ho has made tho well, Avhich is 
tho pi’operfcy of tlie State, pays annually Es, 5 an acre on the area whicli it is 
capable of irrigating, •whether tho land is irrigated or not ; or a lump sum of 
Es. 20 ; or in some eases an annual payment equal to 10 per cent, of the advanco. 
In Junagadh 15,000 w’clls constructed by tho State arc said to yield an annual 
return of 5 per cent, on their cost, and in other States an even larger retui'n is 
claimed. 

G12. Storage worJes constructed during the famine. — During the recent 
famine, relief labour was largely employed in most of tho States on the con- 
struction of irrigation works. Over 33 lakhs were spent on C4 stoi’age works, 
of which 38 were completed; and about ISf lakhs in constructing 8,158 wells. 
Of the new storage tanks the more important wore designed by and constructed 
under the able supervision of Mr, Mawson, Executive Engineer, whose services 
were lent to a number of the States. The information laid before us does not 
enable iis to show, with any approach to accuracy, the extent hy winch the 
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irrigated area of the connlTy •\vill he increased hy all these works, hut, at a 
rough estimate, if they are fully utilized, they ■will perhaps irrigate 60,000 
acres a'unually. It is too early to say -what return may be expected from the 
new tanUs. Pew, if any of them, arc yet in proper working order and the people 
have not yet leaimed to make ilie best use of the water. But judging from 
the rates x>aid for water lifted from wells and from those paid on a few existing 
tanks, wc see no rcoson nhy storage works in ICathiawra' should not be at least 
as profitable as those in Bajpnfana. On the Lalpuri tank near Bajkot the rates 
vary from Bs. 2 for ordinary monsoon crops to Bs. G for wheat and Bs, 25 for 
sugar-cane. Tliis tank is, no doubt, situated close to an exceptionally good 
market, but in other States Bs. G for wheat appears to ho the usual charge, 
and the State secures in addition its share of the increased produce. When 
the time comes for considering the resnlls derived fiom the works recently 
constiuctod, it will ho necessary to malco allowance for the conditions under 
which they were designed and carried out. In most eases the designs were <>£ 
necessity hurriedly pieparod; the site was often selected more with a view to 
its convenience as a famine work than to its being the best for a storage work ; 
and the work was constructed by famine labour and cost at least SO to dO per 
cent, in excess of what it would have co.-'t if carried out by ordinary labour. 

{in}. — Scope foyfnriJi O' cs/ onions of State irogation wonl'S, 

G13. Neeesslhj for storage icorl'S, — The sole source of supply being a local 
rainfall which is practically confined to a few months of the year, an extensive 
system of storage works is the only means of increasing the irrigated area of 
Kathiawar to anything like the extent required for protection against famine. 
With few exceptions the rivers avo in flow only during tho monsoon months, 
when water is least required, so that any extensive system of canals is out of 
the question. There may bo scope on one or (wo of tbo larger rivers for con- 
structing works similar to tho'-c recently made on the Bbddar inBorbandar; 
and tho monsoon supplies of oven the smaller rivers might perhaps ho utilized 
for kharij culliration, especially where the ^nil is suited to rice. Ko doubt also 
there is still room for a considerable increase in the utilization by wells of 
that portion of the supply which percolates into tbo subsoil ; but at tbo best the 
area that can be irrigated iu this way will fall far short of the protective re- 
quirements of tlio province. On flio whole, it seems probable that, as iu Baj- 
putaua, the total amount of protection that can he atTorded by all possible forms 
of iriigation works will still he inadequate. !Mr. Slaw son estimates that in 
no case would it be possible to protect more than onc-Gfth of the cultivation 
hy means of irrigation ■woik‘=. On the information at present available it 
would be impossible to check this estimate, hut wc have no doubt that in the 
storage of water lies the only means of making any considerable addition to the 
present insnflieient means of irrigation in many paits of tho j)rovince. 

Old. Facilities for storage teorJes . — Tlio general formation of the coimtry 
is well adapted to the construction of tanks, consisting as it does of hills that 
attract a heavy monsoon rainfall and of feriile vallcvs or plains whose soils 
are on tho ■whole ■well suited for irrigation. But the catchments are often so 
small til at in a ye.-ir of drought tho tanks may not fill and oven where the 
catchments arc large, it may often he difficult to find suitable sites for tanks 
on a large scale. Tho population also is scanty and unaccustomed to wet 
cultivation ; and, though in many parts rali crops are seldom possible rvithout 
ii'rigation, a light rainfall if fairly well distributed secures a fine autumn haiwest. 
Thus, though the people are at p)rcsent keen for the extension of irrigation, we 
do not feel at aU certain that on the return c f more favourable seasons, they 
will not revert to their former less laborious practice. 

615. Folitical dilfficntties. — The main obstacles to the extension of tank 
irrigation are, however, political. All the difficulties that exist in Bajputaua 
are here greatly intensified by the extreme smallness of most of the States, 
and hy the manner in which their temtories are iatorminglcd. In many 
parts, Avhere the physical conditions are favourable, it is almost impossible to 
find sites for tanks of wliich both the submerged and the irrigated areas would 
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lie in tlie same State. The borders of many of the streams are fringed witli 
Avells, the water level in which would be injuriously affected by holding up the 
cold-weather supply higher up the stream, and distribution of the water 
among the various States interested is often hardly possible. Again, the feudal 
tenure-holders, who correspond with the jagirdars of Rajputana, have been 
invested with an even greater degree of independence than they have attained 
in that province ; while large assignments of land revenue, generally in the 
form of shares of villages lo the Girdsids or descendants of old free-booters, 
hamper all revenue administration, since tbe consent of all the sharers has to 
be obtained to any measure that may affect the value of their shares. Broadly 
speaking, nothing in the way of an irrigation work on anything like a consider- 
able scale, is possible without the co-operation of many of the States, while even 
the smallest works are likely to be objected to by the States lower down tbe 
catchment. 

616. But the vciy conditions that make co-operation difficult will justify 
tbe exercise of such political pressure as may be necessary to ensure the utiliza- 
1ion of the available water-supply to tbe best advantage of all. Whatever 
objections may be raised during the lU’ogress of the negotiations the Chiefs will, 
we have no doubt, be glad in the end to have been persuaded to their benefit. 
The Porhandar State affords two conspicuous instances of the necessity for 
some such control. It lies at the mouth of the Bhadar river, the water of 
which, as already^ noted, has been utilized with great success and at consider- 
able expense. But that success depends wholly upon the cold- weather flow of 
the river not being interfered with since tbe flatness of tbe country renders tbe 
storage of a rtthi supply impossible. At present there is nothing to prevent 
.'iucli interference. Again, some dO years ago, the State of Jamnagar threw a 
u'eir across the Vaidu river which runs through Porhandar. Only a small 
jiortion of the supply w'as thus held up and utilized ; the remainder has been 
diverted from its natural chaimel so that it passes uselessly to the sea. We were 
infoi’mcd that the matter had been in dispute for many years, but that no final 
adjudication had yet been made. 

617. GomiJletion of unfinished famine tanks . — Many of the tanks which 
Avero undertaken hy famine labour during tbe recent famine are still nufiuisbed. 
Others are so far completed that the people are iiTigating from them ; but 
they have been finished in a Imrry, and upon most of them more or less further 
oxiJcnditm’e is desirable in order to secure the best returns for the money which 
has already been spent upon them. The first thmg to be done is to arrange 
for this further expenditure and to complete such of the works as are worth 
completing. The amounts required are not likely to be large, but in many of 
tlio States, ow'ing to the loss of revenue and the expenditure incurred during 
tbe recent famine, the exchequer is now empty. We think that in suqb cases 
the Government of India should, Avhen necessary, assist the States in completing 
the works with loans upon moderate terms. 

618. Systematic survey of the country . — No programme of ncAv Avorks can 
be proposed until a systematic survey of the country has been made similar to 
that recommended for Rajputana. Por this Avork it Avill be necessary to depute 
a specially qualified officer for the investigation of projects in those States 
which have no engineers of their oAvn. His salary and the cost of Ins subordi- 
nate establishment might, Ave tliiuk, be met from Imperial funds. It Avould be 
his duty to make, in conjunction Avith the State engineers, a general suiwey 
of the irrigational possibilities of tbe entire province ; to propose as many self- 
contained works for each State as may he possible, but at tlie same time to 
consider other schemes M'hich may affect more than one State ; and to propose 
the best means of utilizing the available supply of water Avith reference only to 
physical considerations, and not to territorial boundaries, due regard, however, 
being paid to the rights in the Avater of tbe several States concerned. To enable 
many of the States to undertake tbe Avorks it may be necessary for Government 
to advance loans on liberal terms. Jiut except Avlien relief Avorks are necessary 
we do not think’ that tbe States should be pressed to spend, at any rate borrowed 
money, upon extensive new Avorks until, .they have seen whether the demand 
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for wafer on existing tanks stands the test of a cycle of normal years. It may 
be that the possibility of rahi cultivation will be sufficient to produce a constant 
demand ; but in view of tbe character of the people we think it would be un* 
wise to assume too readily that this will be the case. If the demand persists, 
tanks should be very remunerative at the water-rates now charged ; but 
there is of course a possibility that it may be found necessary to reduce some of 
these rates when favourable seasons again become the rule. ‘ 

{iv), — JPrivate irrigation worhs. 

619. Private wells . — A few small irrigation channels have been constructed 
by the cultivators in some of the States ; with these exceptions the private 
in’igation works in Kathiawar consist solely of wells ; and even of these, as 
we have said, a large proportion have been constructed by and are the propertj' 
of the States. The facilities for the construction of wells vary greatly in differ- 
ent parts of the province, the subsoil water being only eight to ten feet deep 
in many places near the coast, and 30 feet to 35 feet over a great poi-tion of the 
area. Their construction offers no special difficulties and the sites are usually 
selected by local water-diviners whose judgment is said to he unerring. But as 
usual in black cotton soil the water-supply is tmeertain both in quality and quan- 
tity, and in many States only a very limited area can he protected in this manner. 
When wells are constructed by the State, the agency of the cultivator and his 
home labour are largely employed. The practice seems to be to advance mate- 
rial and capital and to leave to the cultivator, under supervision of the local 
officers, the execution of all work which does not involve the employment of 
highly skilled labour. In return for State aid the cultivator pays either in kind 
by the usual shave of the produce, which is of course increased considerably in 
consequence of the irrigation, or by an addition to his cash assessment usually 
calculated to correspond with this increase. "We are unable to judge how far 
this system has succeeded, but it has better chances of success in those States 
which are small, and in which therefore the authorities are able to get in close 
touch with the cultivators, whom they can influence in many ways not open to 
the officials of the large Government Departments of British India. "We have 
not been able to procure statistics showing the extent of the area irrigated from 
wells in the various States, hut the number of wells in the coast districts is 
large; there arc 11,725 in Junagadh, 13,791 in Bhavnagar, and 4,310 in Por- 
handar. Considering the character of the people, who are for the most . part 
averse from the additional labour involved, any extension of well-irrigation must 
probably be slow, but there is no reason why it should not eventually he very 
considerable. There are undoubtedly extensive tracts' suited to well-irrigation, 
and it rests with the States to stimulate the construction of wells in them by 
advances or the system of State aid and construction already prevalent. When 
any State is desirous of advancing money for weDs or wishes to construct them 
out of its own resources, financial aid, in the shape of loans at moderate rates, 
might bo granted by the Imperial Government under such ‘safeguards as may be 
required to ensure the expenditm-e of the money lent on the objects for which 
it is borrowed. A considerable number of wells Avore begun in the famine, hut 
in many cases they were ncA'^er finished, work being discontinued as soon as 
rock or hard soil was reached. As in the case of other famine works the States 
should he ui’ged to complete, or to advance further money for the completion of 
such of them asinA’^olvc slight additional expenditure and have a fair’ certainty 
of being used. Where necessary the States might be assisted financially for the 
purpose. We gather that the wells in Kathiawar failed more materially in 
the first year of drought than was the case either in Bajputana or in Gujerat; 
and, as tank construction extends, well construction should be pressed on hand in 
hand with it, the former greatly increasing the secimty afforded by the latter, 

(v) . — Famine worJes ami programmes. 

620. JEmplogment of famine labour . — The works on which famme labour 
was employed during the recent famine consisted mainly of the irrigation Avorks 
to wdiicb we have already referred, recommending their completion in certain 
cases ; and, with regard to providing suitable w'orks for any future famine, the 
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rGcommendations wliicli Tve have made in paragraph 618 should- result in the 
preparation of a programme of really useful works. Our reeommendation to 
proceed tentatively in the construction of new works in ordinary years does not 
apply to a year of famine, when the works should he pushed on to the utmost 
extent necessary for the employment of famine labour ; and at the end of the 
famine, those works should he finished wliich will repay the cost of their com- 
pletion, irrespective of the expenditure already incurred. 

621. Prevention, of emigration. — Severe distress in Kathiawar leads to 
wholesale immigration of starving j)“ople into the adjoining British districts 
of Gujerat, and if simultaneously there is famine in those districts, the immi- 
gration gives rise to most serious complications and difliculties. On this ground 
alone Ave think that GoA'ernment would he justified in assisting the States in 
the preparation of a complete programme of relief works and in urging that the 
works he put in hand on the first occurrence of a famine ; dealing liherally, at 
the same time, in the matter of advances to the less AA'ealthy States. We would 
observe also that there appears to lie a nmch wider field for the useful employ- 
ment of emigrants from Kathiawar on canal extensions and clearances in Sind 
than in Gujemt AA*hcrc their presence causes so mncli embarrassment. Immigra- 
tion into Sind would be much facilitated by the construction of the proposed 
railway for connecting KatliiaAvar with Lower Sind Avhicli appears to us, on this 
account, to bo a project deserving favourable consideration. 


Section III. — MYSOEE (and Cooeg). 

(i). — Local conditions; iise a^nd value of irrigation, 

622. Physical features. — The State of Mysore, Avith a population number- 
ing 5,449,923, coA'ers an area of 29,417 square miles, of which about one- 
third, Icnowu as the ‘ Malnad,’ lies on the eastern slopes of the Western Ghats ; 
the remainder, knoAvn as the ‘ Maidan,’ is a roDing plateau lying in the angle 
formed by the Eastern and Western Ghats which meet in the Nilgiri hills in the 
southern comer of the province. The general elevation of the plateau varies 
from about 2,000 feet above sea-level in the north and south, to about 3,000 
feet along the central watershed Avhioh, running roughly east and west, separates 
the basins of tlie Tungabhadra and Fenner rivers on the north from those of 
the Cauvery, Ponniar, and Palar on the south. The surface of the country is 
generally undulating, but it is broken by numerous hills which form irregular 
ranges running roughly from north to south, and it is scored in many parts by 
deep rardnes. 

623. Soils and agriculture. — The prevailing soil is a red loam, formed 
chiefly of decomposed gneiss. Irrigation suits this soil and the cultivators readily 
take water for it, but here and there, especially in the district of Chitaldrug, 
there are tracts of black soil which they are rmry slow to irrigate even when water 
is available. Out of a total area of nearly 17 t} million acres for which records 
are available, nearly one-half is unculthmble or imder forest, seven million acres 
are cultivated, and the balance, aboAit If million acres, is cultivable waste. The 
gross area under crops in a normal year may be taken as 6,143,000 acres or 
rather more than 1*1 acres per head of population. Of this area 945,000 are 
irrigated, 105,000 from State canals, 540,000 from tanks, 70,000 from wells, 
and 230,000 from other sources. The staple crop is ragi {Mciisine corocana), the 
marua of Northern India, which forms more than half the total area of dry crop 
cultivation. It is sown soon after the commencement of the rains and reaped in 
November and December. Erom dry cultivation there is but one crop in the 
year, and there is practically no rotation of crops, Bicc, gram, sugar-cane, and 
garden produce are the principal irrigated crops. Dice soAvn on the break of the 
rains is known as Kartiica ; that sown in December or January and reaped in 
May is known as Vaishaha. Both crops require constant waterings for fiAm or six 
months at intervals of fom’ or five days. Sugar-cane, of wliich about 30,000 acres 
are grown annually, requires watei’, at intervals of 15 or 20 days, for 10 or 11 
pionths of the year. To prepare land for irrigation it has generally te be levelled 
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off and terraced at a cost to the landowner of Es. 10 to Ks. 25 per acre. In the 
extreme east of the province the people prefer wet to dry cultivation. In the 
central portions, where the population is sparse and less enterprising, dry culti- 
vation is preferred. 

624i. Rainfall and famines. — The province is so situated that it receives the 
rainfall of both monsoons. That from the south-west brings rain from the 
middle of Way to about the middle of September and that from the north-east 
from September to about the middle of Kovember. The amount received varies 
enormously according to the locality. At one point on the Western Ghats the 
annual average is said to exceed 350 inches, while at two of the recording stations 
in the Chitaldrug district it is barely 17i inches, Por the recording stations 
situated in the Ghats close to the western border, the average is over 140 inches ; 
but the rainfall rapidly decreases as the clouds drift eastward, and at a distance 
of 30 miles from the border the average is only 3ii inches, while at 50 miles 
oir it is only 25 inches. Eastward of this the average is about 28 inches in the 
south-eastern portion of the province, and about 22 inches in the north-eastern 
portion which, as a rule, receives only a scanty share of either monsoon. 

625. Pivuuous to 1876-77, there is no record in the history of the province 
of any considerable famine caused by di'ought alone. Pamines had followed 
on the devastations of hostile armies, and partial failures of the rains had 
led to severe scarcities in 1821, 1833, and 18G6 ; but these latter were of short 
duration, and nntil the failure of the rains of 1875, and the still more deficient 
rainfall of 1876, the province w'as looked upon as practically immune from 
very prolonged drought. In these two successive years it received only about 
haK its average rainfall. Tlie result was a famine which fell with appalling 
severity on the districts of Cliitaldrug, Tumkur, Bangalore, and Kolar, and in 
fact on the udiolc two-thirds of the State lying east of a lino drawn through 
the town of IMysore parallel to the Western Ghats, The province lost about 
one -fifth of its population ; the treasury a year’s revenue or over a million 
sterling ; while the loss to the people in produce, cattle, and other property, was 
estimated at nearly 9f- million sterling. Since then there has been no serious 
failure of the rains, but the rainfall has often been deficient or unfavourably 
distributed tliroughout the season. 

626. Value of irrigation. — Experience, then, has shown that everywhere 
throughout the province save in a narrow strip of assured rainfall along the 
western border, irrigation is neccssaiy as a protection against occasional famine 
and the vicissitudes of ordinary seasons ; while throughout the whole province 
it is useful in affording employment to the agricultural classes in the interval 
between the reaping of tbe dry crops in December and the setting in of the rains 
in IMay. None of the more valuable croj)S, such as sugar-cane, garden j)roduce, 
and the best qualities of rice, can he grown profitably without irrigation ; and 
on an average the value of the produce of a single crop is said to he nearly 
quadrupled in ordinary years by an assured supply of river water, and increased 
thirty-fold in a year of drought. But perhaps the best index to the value of 
irrigation in Mysore '\ill he fpund in the fact that though the iiTigated lands 
comprise only about 15 per cent, of the whole occupied area, they pay about 40 
per cent, of the total land revenue of the State. 

(ii). — Rxisting State irrigation works. 

627. Classes of works. — The conformation of the country, eminently 
adapted as it is for the constniction of tanks, has been almost fully utilized for 
this purpose from time immemorial.' Some new tanks have no doubt been con- 
structed witliin recent years, but the majority are old works, the original cost of 
which is now not Icnown. Tliey are all classed as State irrigation works, with the 
exception of a small number situated in ina}?i or alienated lands. There are in 
addition numerous canals or river channel works. Many of these have been 
improved or constructed by tbe State and nearly all are under State manage- 
ment. Tbe State irrigation works may therefore be divided into two main 
classes ; canals or river channels, and tanka. 
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628. Canals or river channel works . — The canals are small iragating 
channels taking off from above rough stone or masonry clams thrown across one 
or other of the principal rivers. They run generally parallel to and at a short 
distance from the river’s hank and irrigate only the intervening strip of land. 
They are fed cither directly fi'om the river or from tanks in which the water of 
the liver is stored. The total length of channels is about 1,000 miles, and they 
irrigate annually upwards of 100,000 acres. They do not flow continuously 
thi’oughout the year ; they are shut off in December or January, and from that 
time until the commencement of the rains they are oj)encd in rotation, for 7 or 8 
days only in each month, for the irrigation of sugar-cane. But they receive a 
sufficient supply in aU years for ihe crops protected by them, and the areas they 
commanded were unaffected even by the severe drought of 1876-77. All 
works of repair are carried out by Government except the clearance of weeds 
which is left to the cultivators. During the regular irrigating season the 
channels are worked and the distribution of the water is supervised by the 
revenue officials. But for half the year, during the dry weather while the 
annual repairs and silt clearances are in progress, most of the channels are con- 
trolled and their waters distributed by the Public Works Department. 

629. The original cost of many of the channels is not known and there are 
no capital accounts of the works ; but besides being of great protective value 
they are also undoubtedly remunerative, so far as the known expenditure 
incun’cd by the State is concerned. Since 1863-61 just over 10 lalchs, or say 
Bs. 10 per acre irrigated, have been spent on constructing new or improving old 
worlvs. 'J'ho total revenue dependent upon all the works is 6^ lakhs or, say, Es. 6 
per acre ; while they cost less than a lakh, or E e. 1 per acre, to maintain. 

630. Tankas . — In the whole pro\’ince of Mysore there are said to be 39,000 
tauhs, or one tank to every three-fourtlis of a square mile. Of these roughly 

27.000 are State tanks, which irrigate in a normal year about 600,000 acres ; 

2.000 are private tanlcs irrigating about 10,000 acres ; and the remaining 10,000 
are mere ponds yielding no revenue. Many of the tanks, especially those in the 
Shimoga and Kadur districts, are fed by channels taking off above dams con- 
structed in the beds of adjoining streams or rivers ; but the majority are con- 
structed across drainage depressions or streams and are fed directly by the rain- 
fall over the catchment above. In almost every valley there is a chain or series 
of such tanks, one below the other and all discharging into a terminal tank. The 
embankments forming the tanks are, in nearly all cases, faced with a rough 
stone revetment having a slope of 1 to 1 or 1-|. Most of those from which there 
is direct irrigation arc provided with masonry outlets, sluices, and escapes. 
Many however are not used for direct irrigation, but merely to maintain the 
water level of the wells in the valley below and these have no, sluices. 

631. Glassification and size of tanks . — The tanks are classed according 
to the amount of land revenue dependent on them. All irrigated lands are 
assessed at a consolidated rate which includes the ordinary dry rate of about 8 
annas to Ee. 1 per acre, and a wet or water advantage rate which is said to 
vary from Es. 2 to Es. 4 for ordinary crops, to Es. 9 and more for gardens. A 
tank is classed . as a major tank if the lands under it, assessed as irrigated, yield 
over Es. 300 in annual revenue ; and as a minor tank if they yield Es. 300 or 
less. Eoughly major tanks are tanks which irrigate 80 acres or more. 

632. There are in all 2,318 major tanks. The largest of those which have 
been completed is the Sulikere tank, in the Sliimoga district, with a capacity of 
3,118 million cubic feet. This work has proved a failure owing to its command- 
ing black cotton soils which the people are reluctant to irrigate. The list supplied 
'to us of the more important tanks contains only one other tank with a capacity 
of over 1,000 million cubic feet, and only 10 tanks in aU with capacities of over 
270 million cubic feet. This is not'a fact to be regretted, for most of the tanks 
are dependent upon a local and uncertain rainfall and the remarks which wo 
have already made (paragraph 160) with reference to the comparative advan- 
tages, under such conditions, of large and small ^ anks, are, we think, as appli- 
cable generally to Mysore as to the Deccau districts of Bombay; although in 
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Mysore, especially in the eastern parts, a tank of moderate size has no doubt this 
advantage over a number of small tanks of collectively the same capacity, that 
in years of good or ordinary rainfall it admits of a supply being held over for the 
cultivation of the Vaishaka crop. Besides securing a more valuable crop the 
cultivator is thereby enabled to grow his dry and wet crops at different seasons 
of the year, and can give to each his undivided attention. 

633. Distribuiion of imier . — The distribution of water is done by nirgantis, 
or hereditary watchmen, who are paid in kind by the cultivators. They open the 
sluices and let out the water under the ordci-s of the village headmen. Tlio 
system is said to work well in the case of small tanks, but to be the cause of 
many complaints and much waste of water in the case of larger tanks. Here, as 
elsowbere, the substitution of money payments for rent paid in land has been to 
the detriment of irrigation. Formerly, when a portion of the produce went to 
Government and a portion to the rayats, it was to the interests of both, in a 
year of short rainfall, to see that the cultivation under a tank was limited to 
the volume of water available. Under the present system of assessment the 
State has not the same interest in limiting the extent of cultivation, and, in con- 
sequence, the sowings are said to he now often much larger than the supply in 
the tank can mature. On the other hand, one of our witnesses assured us that 
he knew of cases in which the tank being only half- full and the water not sufii- 
oient for all, no use had been made of it, as the cultivators could not agree 
amongst themselves regarding its distribution. We gathered that such cases are 
not numerous, hut we have heard of similar instances in at least one British 
district. 

634. '. Hegtoraiioii and repairs of tanks . — The question of the repair and 
maintenance of tanks has evidently been the cause of as much trouble and 
anxiety to the Mysore Durbar as it has been for many years to tlie authorities in 
the adjoining Presidencies ; and in this case also, j edged by practical results, no 
satisfactory solution of the diflSiculty has yet been found. Under rules which 
were issued by the Chief Commissioner of Mysore in ISYS, the village autho- 
rities were held responsible for the maintenance and upkeep of any tanks tliat 
were handed over to the rayats on or after that time. If afterwards it was 
found that a tank had not been kept up to the standard to which it had been 
brought when handed over, the rules directed that the work should be carried 
out by the district authorities and the cost recovered from the defaulters as a, 
revenue demand. These rules are, it is said, still valid, but as a matter of fact 
they are seldom enforced. In 1885-86, a few years after the rendition of the 
province, what is called the minor tank system was introduced. Under that 
system minor tanbs are restored and brought up to standard by the rayats 
working under the revenue authorities, the stone and raasomy work being done 
by the Public Works Department. In the case of major tanks the whole work 
of restoration is earned out by the Public Works Department. As each tank, 
whether major or minor, is restored, it is handed over to the revenue authori- 
ties, who are expected to see that the rayats obey the rules of 1873. We do not 
know how many tanks have been repaired under this system ; hut since 1870-71 
the total number restored, both major and minor, is said to he only 2,881, or at 
the rate of about 96 tanks per annum. Of these 1.305 are major tanks. In 
the case of minor tanks the initiative is apparently taken by the rayats. When 
they come forward and do the earthwork, the State repaii’s the masonry work.s. 
The number of tanks of this class which are annually restored appears to "have 
increased considerably during recent years. In 1 899 as many as 1,137 were 
dealt with. There are, however, still many thousands requiring restoration. 
But even after a tank has been restored the rayats, we are told, seldom make any 
elfort to keep it up to standard, and there appear to he doubts on the part of some 
of the revenue officers as to the legality of enforcing the rules of 1873. Thus 
many even of the restored tanks are now gradually deteriorating. 

635. We understand that a trial is being made of a new system under 
which all repairs are carried out by the State, the rayats’ share being recovered 
in the form of an additional cess. There would, no doubt, be certain advantages 
in the introduction of such a system, if it is really impossible to enforce the 
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present rules. We are informed, however, that the whole question ■ of tlie 
maintenance of the tanks is being fully considered by the responsible authorities, 
who recognize its enormous importance ; and it may be hoped that, whatever 
rules are finally adopted, measures will be taken to give them practical elfect. 
The only recommendation which wo think it necessary to make is that arrange- 
ments should be made for the more frequent periodical overhauling of the minor 
tanks under professional supervision. These as Avell as the major tanks should 
be taken up in regular rotation and brought up to standard once in every 20 or 
30 years, the rayats if necessary being compelled to do their share of the work 
or to pay for it If it is done by the State, ifor tanks in a series, and in red soil, 
tliirly yearn is named as the period after which, owing to the deposit of silt, it 
becomes necessary to raise the weir and embankment by about a foot, so as to 
maintain the capacity of the tank. The period is said to be distiuctly shorter 
in the black cotton soil tracts. 

636. Protective and financial results. — Exce 2 ?t in the case of a few works 
which have been recently constructed, there are no capital accounts for any of 
the tanks, nor has it been found possible to determine even roughly them capital 
cost. During the twenty years that have elapsed since the rendition of the 
State in 1881, the Durbar have spent 207 lakhs on irrigation works, of which 
apparently about 160 lakhs were devoted to tanks, but this includes aU the 
outlay incurred on annual repairs and on the improvement of old works. There 
is a difiitjulty also in ascertaining the amount of revenue directly due to the 
works, as a separate water-rate is only assessed on lands UTigated from a new 
work's and then only until the expiry of the current settlement. In all other 
cases, the water- rate is consolidated with the dry rate, and, as the extent of area 
assessed to irrigation is based on the average of good and bad years, the assess- 
ment is paid whether the laud is irrigated or not, and even when no water is 
available for irrigation. It is therefore impossible to form any estimate of the 
returns yielded by the tanks, as a whole, compared with their capital cost. The 
fc^v new tanks for which capital accoxmts are maintained, and which barely pay 
them working expenses, cannot ho taken as typical examples, for all the best sites 
had already been occupied by the older works. More than iialf of the whole 
irrigated area, and about a fifth of the whole land revenue of the State, are, how- 
ever, directly dependent on the tanks, and there can at least be no question of 
them value as protective w^orks. In a dry year no doubt many, and in a very 
dry year almost aU, fail ; bnt the good they do in ordinary years is of very 
material assistance to the cultivator iu tiding over a had year ; and oven in the 
driest year they assist in maintaining the level of the subsoil water. Three- 
fourths of the wells in the State are directly or indmectly dependent upon them. 
It is, in fact, no exaggeration to say, as one of our witnesses has said, that the 
tanks in Mysore arc the very life of the people. 

637. Progress made since the famine of 1877 . — ^ Before passing to the ques- 
tion of the scope which exists for the further extension of irrigation works, it is 
desirable to consider briefly in what respects Mysore is now better fitted than it 
was in 1875 to withstand a serious famine. The most important advantage 
gained lies no doubt in the improvement of the means of , communication. 
During the famine there was hut one short line of rail in the whole province — 
the branch line from Jalarpet terminating at Bangalore; its total length within 
the province being little more than 10 miles; and “upon the traffic carried 
along this single iron thread, throughout 187 *7, hung the lives of a million of 
souls.” Every district in the province is now either traversed by or has its 
main town connected vith a railway, and the total length of line within 
the province has been increased to over 150 miles. In addition to the extension 
of railways, more than 1,000 miles of new roads have been opened out and a 
number of large rivers bridged at a total cost of over 60 lakhs. The opening 
out of the Kolar gold field has also created a new and important source of 
industry, which is said to afford employment to about 10,000 people in a district 
unusually liable to drought. 


• Kepott ou the History o£ the Mysore raminc of 1876»78 by Mr. Charles Elliot, C.S.I., Famine Commissioner. 
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638. 1?liesc impi*ovetiients are a substantial addition to the general wealth 
and 'well-being of the prorince, 'while the_ increased means of communication 
will enormously facilitate relief operations in the contingency of another 
famine. But with regard to the amount of protection afforded by irrigation, 
a matter ith which we are more immediately concerned, it cannot be said 
that any very distinct advance has been made. 'Writing in 1877 the Famine 
Commissioner estimated that before the famine there was more than one acre 
of cultivation to each head of the population, and that about 1 5 per cent, of the 
cultivated area was under irrigation. So far as we can gather from the data 
which have been supplied to us, the conditions now are much the same as they 
were then. The proportion wliich the irrigated area hears to the whole area 
of cultivation certainly does not appear to have increased by more than one per 
cent. 


63D. Under river channels, which are described as the most valuable form 
of irngatiou hi Mysore, a distinot adrance has no doubt been made, and the 
area irrigated by these works has been nearly doubled within the past 25 years. 
But this means an increase of only 5 per cent, to the whole irrigated area of 
the province, and the increase is confined for the most part to the districts which 
are least liable to famine. Largo sums have also been liberally spent in 
improving the tanks, but most of this cxpcnditm’o seems to have been necessary 
to prevent retrogression, and it is not said to have led to any considerable 
increase in the tank irrigated area. On the whole, however, the extension of 
irrigation has fully kept pace with the increases in population and cultivation ; 
and all things considered the State is now, -no doubt, much bettor equipped to 
meet famine than it was in 1875. The position, as regards the distiict most 
liable to be affected by drought, will he still more improved when the great* 
Mai'ikanavo tank is completed. 


(m ). — Scope for further extensions of Stoic irrigation works. 

6-10. General remarks. — Outside of the area covered by the Western Ghats 
nearly every suitalile site has been already occupied by a storage work. The only 
means of providing any considerable extension of 'irrigation in Mysore must 
therefore, as in the case of the Ucceau districts of Bombay, be sought for in a 
system of canals depending for their supplies on large storage works in the western 
region of assured rainfall. Unfortunately, the main rivers of Mysore, having their 
soLU’ces in the Western Ghats, do not traverse the districts most liable to 
famine. Their courses lie close to the Ghats in deep valleys wliich separate the 
secure tracts on the 'west from the precarious plateau districts on the east. The 
Tuugabhadra flows almost due north through the districts of Kadur and 
Shimoga, while the Cauvery and its main tributaries flow to the south-east 
through the districts of Hassan and Mysore. Storage works in the basins of both 
these rivers would be useful — on the Tungabhadi-a they would he invaluable— ■ 
to the districts of Madras which they subsequently 'traveise, but they would 
he of little use to Mysore. The only poilions of the State that could be com- 
manded by them lie in the tract that least requires protection. AU the diffi- 
culties that we have referred to in connection with the utilization of the rainfall 
of the Ghats in the Deccan districts of Bombay are here intensified. The 
courses taken by the rivers, the general level of the country, and the broken 
nature of its surface, would all he serious obstacles against any attempt to carry 
the abundant rainfall of the Ghats on to the main j)lateau of the province. 
These difficulties might no doubt he overcome, hut iu all probability the cost 
would be quite prohibitive. Nevertheless, the question is, we think, one of such 
vital importance to the State that no opinion on this point should be acceiDted as 
final, iintil a thorough and systematic reoonnaissance has been made a 
specially quahfied Engineer. Should no possible means he discovered for 
utiliising rainfall stored in the Ghats, Mysore will have to rely, for any extension 
of its irrigation by means of State works in the tracts liable to famine, upon 
the improvement of its existing tanks and channels, and upon the construction 
of new works for the storage of local rainfall in the comparatively few 
catchments which are not already fully occupied. 
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Works in progress. 

'641. Atthctimc of ourvisit tothe State two new 

iviagation works were tinfler construction — tlie JBoralfanave tank to store 2j364! 
million cubic feet and irrigate 9,000 acres in the Tunikur district, and the Mari- 
kanare resorroir. The latter is a colossal worlc. ^ The reservoir is hein^ formed 
hy damming up the waters of the Vedavati river in the Cliitaldi’iig district. Tlio 
crest of the masonry dam will ho 14?2 feet above the river bed; and, with the 
reservoir full, the water suiTace will have an area of over 40 square miles, 
while the volume of water impounded will exceed- 30,000 million cubic feet. 
This is much more than the capacity of any existing reservoir in India, and but 
little less tlian that of the great Nile resei’voir at Assuan. Tlie natural advan- 
tages of the site arc so great that the project, which had been long under con- 
sideration, has always been a favourite one with engineers. On the other hand, 
although tho catchment area is no less than 2,073 square mlcs, the supply will 
he liahie to great fluctuations. The annual rainfall is 25 inches on an average, 
hut it has hcen as low as S inches, and the run- oil from the catchment is 
greatly reduced by a large nuniher of existing tanks. The run-off correspond- 
ing to an annual rainfall of 30, 25, and 16 inches lias been calculated at 
19,000, 10,000, and 3,000 million cubic feet, respectively ; and with a fall of 
S inches there would pmctically be no run-off at all. It is not considered that 
tho lank wiU fill more than once in 30 years ; but, owing to dilflculties con- 
nected with the escape or waste weir, it has been found less costly to construct 
the dam to impound 30,000 million cubic feet than 20,000, the volume originally 
proposed. Provision is made for an overflow of 60,000 cusecs. The work is 
estimated to cost, 39 lakhs, exclusive of establishment and indirect charges, and 
is a remarkably cheap one if regard he paid to its maximum storage capacity. 
But the area which it is proposed to imgate in ordinary years is fixed at only 
30,000 acres for which, according to the jVIysorc standard of 0'2C million cubic 
feet per aero, 7,81-1 million cubic feet should suffice. It is even considered 
doubtful if tin’s area will be worked up to for many years to come, for the tract 
commanded consists mainly of black cotton soil and is sparsely populated by 
cultivators who are reluctant in changing dry for wet cultivation. 

642. On this Buhiect Colonel Orant, who has been for so many years con- 
nected with the Eevenuo Survey of Mysore, and than whom there can be no 
lietter authority, writes as follows ; — 

There are considerable stretches of black soil in the Devangere, Chitaldrug, and Hiruyur 
talnb.s. Jf black soil is nnsuitahlo to irrigation, important works of imgation, contemplated 
or in hand, will he defeated in their main object, and will certainly not bo remunerative; tho 
i^farikanave project for instance, -s * We know that tho raynts who occupy black 
soil, rightly. or wrongly, have some prejudice against using inigation. They have hardly over 
made the experiment, the real t,nith being that the dry cultivation of black soil is very easj-, 
and a bumper ym- makes up for several years of bad j-ield. Moreover, the rayats of these 
black cotton soils are quite unaccustomed to irrigation. Could the Pagavnda and more eastern 
rayats be imported to Hirux'ur, I have no doubt they could make something of the oppor- 
tunities offered. ^ly own opinion is that the black soil does not admit of regular irriga- 
tion, and that, the means of irrigation provided, water would go little further than saving the 
crops by moderate waterinijs. I speak here of irrigation for ordinary dry crops. If black soil 
be converted into wliat is known as wet land, 1 believe that it will take several years before 
good crops are obtained, and then only because sand and other earth has gradually been inter- 
mixed, and the whole has become friable. 

Even if the full area of 30,000 acres of wet crops is brought under culti- 
vation, the work is not likely to return more than 2 per cent, on its capital cost. 
But it has been sanctioned chiefly on account of its protective value, which in 
a year pf, drought should he considerable, even if the tank has been only half 
filled by the rainfall of previous years. 

Proposed new works. 

643. Hiver channpU and ghat-fed .storage toorhs . — The existing dams are 
sufiiclent to draw off all the supply generally available in tho rivei-s during the 
dry weather.; apd .eyen if this were not the case, the Madras Government would 
object to any interference with the suiqilus, or the construction of any work 
likely to reduce the present dry weather supply of the ca.uals in that Presidency, 

h2 
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Hence, for the supply ol: any new canals in Mysore, or to increase the dry wea- 
ther supply of existing canals, it will be necessary to construct large storage 
reservoirs on the main rivers or their tributaries, and Avithin the region of assured 
rainfall. We understand that sites for such works are now being systematically 
investigated, and that the discovery of suitable sites on the Cauvery or its 
branches will lead to a very large increase in the area under river channels ; 
though, as we have already stated, it will probably be impossible to extend this 
form of irrigation to the tracts which are most in need of protection. The works, - 
however, are, as we have shown, very remunerative, and the extension of these 
channels, even within the limits of the western districts, will he of very great 
benefit both to the cultivators and to the State. The investigations previously 
made, apparently in no very systematic way, have resulted in the discovery of 
only one possible site in the valley of the Cauvery ; and even this has not 
proved practicable, for the construction of a reservoir would submerge the town 
of Fraserpet. A more thorough investigation, which should include those por- 
tions of Ooorg and of the Madi'as Presidency lying witliin the upper valley of 
the river, may, however, lead to the discovery of other and more practicable 
sites. In the valley of the Tungahhadra some excellent sites have been found 
at Lakvalli and Mndaba ; but, as we have said, reservoirs at these sites, though 
of great value to Madras, would appareutly he of little use to IMysore. The 
site at Lakvalli has a catchment of 776 square miles, with an average rainfall 
of 150 inches. It is situated in an unhealthy tract and in the midst of valuable 
forests of teak ; hut in all other respects it is said to be one of the finest sites for 
a reservoir in the whole of India, 

644. But, even if the investigations should result in the discovery of but 
few suitable sites for new storage works, our evidence leads us to think that 
the area irrigated by river channels could bo largely extended by improving the 
existing works. The Chief Engineer estimates that to provide proper masonry 
dams and fo improve and extend the channels would cost about 25 lakhs. We 
tliink that the results would justify the expenditure, hut this could easily he 
tested by remodelling a few selected works. 

645. JProposed neio tanks . — The list of proposed works contains’ 30 new 
tanks, most of which would receive no supply in a year of drought, though 
many, if not all, would he useful in a year of average rainfall. It is proposed 
to prepare the projects for these works in detail and to construct, as funds are 
available, any that promise to be remunex’ative ; those wliicb have a purely 
protective value being left for the employment of labour in a year of scarcity. 

646. It is evident that there is not much scope for the extension of irriga- 
tion by means of new tanks constructed outside the region of the Ghats ; but, as 
in the case of river cbaimels, there is reason to think that the area matured 
under existing works could be largely increased, not only by improving the 
existing tanks, but also by thoroughly remodelling their channels and provid- 
ing them with proper masonry or pipe outlets for the distribution of the supply ; 
and also, in years of short rainfall, by restricting the area irrigated in proportion 
to the available supply. 

647. Cost of proposed new works and possible increase in the area irri- 
gated . — Excluding the two works under construction, the list of proposed now 
works contains 48 works estimated to cost 107| laklis, and to irrigate 107,000 
acres in a year of ordinary rainfall and'56,000 acres in a year of drought. Of 
the latter area only one-fifth lies in the precarious eastern districts. These 
figures are not based on detailed surveys. or estimates. They are admittedly 
only a rough approximation, and they do not include all the extensions that may 
he rendered possible by the construction of ghat-fed storage works, and by minor 
improvements which collectively should have an important effect. But wo fear 
that they indicate generally, and, at least as regards the tracts most liable to 
famine, with sufficient accuracy, the limited field that exists for the extension of 
irrigation in Mysore by means of new State worlcs. Such possibilities as there 
are will, we have no doubt, be fully utilized in the near future by a Eurbar 
wliicb bas proved itself so liberal in the past in providing funds for the general 
improvement of the province. 



236 


, (io). — Frimte irriyation tooi'Ics. 

648. Frioaie .tanks.— -Tho pmatc irrigation Avorks in Mysore consist of 
tanks, Avolls, spring channels (called tal2)argis) and channels from hill streams. 
There are in all about 2,000 private tanks irrigating an area of 47,000 acres. 
Half of these arc situated in alienated lands. Of the remainder many are old 
State tanks Avhich AA^ere repaired by priAmte individuals in consideration of a 
remission of onc-fourtli of the revenue. 'When a priAmto individual constructs 
a ncAv lank, Ave understand that no charge is made until the next revision of 
settlement, Avhen the usual Avet rates are assessed. 

GiO. IP'ells . — Wells ai‘c extensively used to supplement the irrigation of 
garden and other lands situated under tanks. There are no separate statistics of 
the area irrigated in this Avay. The avcIIs in such cases arc usually mere shalloAv 
holes from Avhich the Avatcr is lifted by means of a paJeota. The areas 
irrigated exclusively from Avells are practically confined to the four’ eastern or 
‘ !Maidan ’ districts, in Avhich there arc said to be 41,000 Avells, irrigating in an 
ordinary year about 70,000 acres, fji a ynar of drought the supply of these AVclls 
is, on tiic average, diminished by aljout a half ; in ljut fcAA' cases does it fail 
entirely. Except in the A'icinity of the tanks, upon Avhich 75 per cent, of the 
Avclls of the proA’'ince depend for their supply, the depth to the AA'ater surface, in 
localities AA’hcrc AAnlls are made, is about 30 to 40 feet. The Avell near a tank 
in which a pakota is Avorked by manual labour costs only a fcAV rui)eos, Avhilc 
the Avell, 26 or 30 feet square and revetted Avith stone AAnrk, in AA'hich a leather 
bucket is Avorked by bullocks, costs three or four hundred rupees. Under 
rules issued in 1801 the State grants advances for the construction of Avells, 
charging 3 per cent, interest and recovering the advance in 30 years. Since the 
issue of the rules 1,316 Avells haA'c been constructed by means of these advan- 
ces. But for the further sinking of avoIIs thero is said to he very little suitable 
ground. The rules regarding the revision of assessment on Avcll-irrigatcd lands, 
Avliich appear to be A'ciy liberal, arc printed in the appendix volume of this 
report. 

650. Spring channels and prioate ricei’^ohawtols. — In the north-eastern 
])art of the proAunce springs arc tapped in the sandy soils, and the Avater is con- 
ducted to the fields h}' chauuols Avhieh arc sometimes of considerable length. 
These channels irrigate in all about 5,000 acres. "SYo haAn no information as 
to the area under private channels from hill streams, but it is said to be cou- 
sidorahlo. 

651. Field emhankmeni. — lu the black cotton soils of the Chitaldrug dis- 
trict, the practice is common of constructing small embankments, not so much 
to hold Avaier as to collect silt and soil. Above these embankments, even in bad 
seasons Avhen the crops fail clscAvherc, gram, A\-hcat, and cotton, are raised 
successfully. 

('«). — Famine zvorks and programmes. 

652. Famine programmes. — Since the severe famine of 1877 there has 
been no need for Avorks of famine relief in Mysore. Eortunatoly, there is not 
likely to he any difliculty in finding a sullicicucy of suitable Avorks for any 
future famine. The numerous tanks, Avhich urc in need of restoration and 
repair, the many miles — over 6,000— of -roads, most of them metalled or gra- 
velled, and four proposed ucav lines of railA\'ay, on A^’hich from the nature of 
the country there Avill he a largo amount of cutting and omlnmking, should 
aft'ord ample employment on earthAvork and on the coUcetiou of road metal, for 
the maximum number of people likely to come upon relief. There arc, in addi- 
tion, the proposed ncAV tanks to Avhich avc have referred, Icav of AA^hicli are 
likely to be so large as to render it unadvisablc to employ relief labour for their 
construction, under proper supervision. In future, reliance is to he placed 
mainly on these Avofks for the employment of relief labour, the collection of 
metarheing held in the background to supplement any deficiency in the pro- 
gramme of tank works. The village relief Avorks AviU consist of filling ohjec- 
tionahlo pits and ditches, clearing prickly pear, deepening ponds and AveUs, and 

Sh2 ■ 



236' 


consiti’uctmg new wells, etc., supplemented by as maiiy nuuor irrigation wortiS 
as can be properly supervised. The importance of having a carefully considered 
programme prepared well in advance of a famine appears to be fully realized, 
and a detailed programme for eaoli district is, we understand, now under pre- 
paration. 

(m). — Coorg. 

653. Irrigation in Ooorg. — In Ooorg the average area annually under crop 
as 204i,003 ticres, or 1*13 acres per head of population. Of this nearly one half is 
under rice, diO per cent, under colSec, and the balance chiefly ragi. The rainfall, 
which varies in average annual amount from upwards of 150 inches on the 
wrest to diO inches on the east, is usually abundant; but about one-tenth of the 
area of the district, lying in a narrow strip along the eastern border, is atfcctcd 
ocasioually by drought. Within this stry) there arc 27 irrigation works— ^tanks 
and sniall canals— which have been constructed at a cost of Bs. 75,000 and 
arc said to be capable of irrigating over 5,000 acres, but there arc no accurate 
accords of the areas annually irrigated. One-third of the expenditure has been 
rincurred on the Chiklc Hole channels Avhicli apparently do not work success- 
fully. Wo recommend that an officer with experience of irrigation works should 
bo deputed to i)rcparo projects for new works for the further protection of the 
tract liable to drought, and to advise generally rcgardhig the improvements 
required in cxistmg works. 


Section IV.— HYHEBABAD. 

(i).‘ — Xocctl conditions ; ttse and value of irrigation. 

651. Physical features. — Excluding Berar, or the Assigned Districts, the 
territories of His ili^hncss the Nizam embrace an area of 82,698 square miles, 
and contain a population of They lie on an elevated plateau in the 

centre of the peninsula, and arc traversed or bordered by four largo rivers, whose 
sources lie within the region of assured rainfall in the Western Ghats. The 
Godavari floAVs through the centre of the northern half of the State, and sub- 
sequently forms the greater part of its eastern boimdary. The Histna, after 
traversing the south-eastern comer, and receiving on its way the Avaters of the 
Bhima, is joined by the Tungabhadra and takes the place of that river in form- 
ing the southern boimdary. The plateau lies generally at an elevation of about 
1,600 feet above sea Ica’oI. The main Avatorshed, separating the basins of the 
GodaA'ari and Kistna riA'^ers, crosses the State from the north-Avest to the south- 
east at a general altitude of about 2,000 feet, and divides it into tA\m fairly 
equal parts. There are numerous ranges of hills, the most important of which 
run from east to Avost, but fcAV of theh* summits rise to a height of more than 
500 feet above the surrounding country. 

655. The Telingana tract. Soils and agrienUnre. — The civil districts into 
Avliich tlie State is divided are classed in one or other of two main divisions. 
The seven districts forming the oastera half of the province are known as 
Tehngana ; and the nine Avestern districts as Marathwara. The lino of demarca- 
tion is an uregular one, but its general direction may bo found by connecting 
the point of junction of the Kistna and Bhima rivers AAuth that of the Maujira 
and Godavari. There is a marked dh’crsity in the characteristics of these tAvo 
tracts, Avhether they he Auewed from a geological, an ethnographical, or an agri- 
cultural standpoint ; audio each aspect the distinction has a more or less impor- 
tant bearing Aipon the subject of our inquiries. The Tehngaua tract lies iu the 
granitic and crystalline formation Avhich covers a large portion of the Peninsula, 
and to the red and sandy soils of Avhich irrigation is iu general so freely applied. 
It is peopled, as its name implies, chiefly by Tclugu-speaking races who,' as a 
rule, are ready to make full use of all aAmilablc facilities for irrigation. Within 
tliis tract rice is freely cultivated, the AAunter crop being known as ahi and the 
summer crop as tahi. Both crops are irrigated from tanks, river channels, and 
to some extent even from Avells. 

666. The Marathwara tract. — The MarathAVara tract lies, on the other hand, 
Avithin the area of the Deccan trap series, and the prevailing soil is the usual 
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blade cotton soil of that formation, in wliich as a rule excellent crops of wheat, 
cotton, and naillet can be grown without artificial waterings. But, even when 
irrigation suits the soil, the cultivators in this tract, chiefly Marathas, are said 
to be averse from wet cultivation. Here, therefore, there arc practically no 
tanks ; and irrigation, which is chiefly from wells, is confined generally to the 
cultivation of garden crops. 

657. This diversity oJ‘ conditions has led to a distinction in the systems of land 
revenue in force in the two tracts. In the Maratliwara districts the assessment, 
which is determined upon the Bomhay Settlement system, both on wet and dry 
lands, is fixed for a period of 15 or 30 years, and ordinarily no remissions 
are given for damage to cro]is or for fields lying falloAV. In the Telingana 
districts this rule applies to dry lands only ; the assessment on rico lands being 
made subject to full remissions for any year in which the land may he unculti- 
vated from a failure of the water-supxdy. 

658. The Carnatic districts . — Of the nine Marathwara districts there are 
tlirce in the south-east corner of the State — .Lingsugur, llaichur, and Gulbarga — 
in whicli t he conditions in some respects resemble those of the Telingana districts. 
The subsoil water is. as a rule, much farther from the surface ; hut the soil is for 
the most part of the same nature, aud the inhabitants, being largely Canarcse, 
understand and practise iiaigation. These are sometimes Imown as the Carnatic 
districts, and for our purposes it will ho convenient to retain this distinction. 

659. JExteni of cultivation and irrigation . — Out of a total of nearly 63 million 
acres comprised in the State, statistics arc available mily for the cultivable and 
forest areas of Maisa lands, or in all for about 23 million acres, of which 
2-1- million arc under forest. About 3 million acres are returned as cultivahlo 
waste, and of this 90 per cent, lies _ in the Telingana districts. Out of about 
l7-a- million acres under occupation in the year 1900, one million acres or under 
6 per cent, wore assessed as inigablo. The occupied aud actually irrigated areas 
are distributed as folloAA'S : — 
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17,-138,328 
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The figures of areas actually iiTigaled Iiave been derived by deducting the 
areas on which remissions -were granted from the total assessed areas. This is 
said to give fairly correct results for the Telingana tracts, at least for an ordinary 
year, and also for the Carnatic where the irrigation is chiefly from river channels 
with assured supplies. Tor the Marathwara districts, in "which remissions arc 
given only in very cxcejitional cases, tho figiives thus obtained may jjerhaps 
exaggerate the area irrigated in a dry year ,• for in these districts, though many 
more wells than usual wore used iu 1899-1900, many failed completely, and others 
yielded only half their usual suxjply. _ The figures are, however, sullicicnl 
to indicate that in the Maratliwara districts less than 3 per cent, and in the 
Carnatic less than 1^- per cent, of tho normal area under cultivation is protected by 
irrigation. For the Telingana tract the xu'oportion in a year of ordinary’- rainfall 
is about 9^- per cent., and this falls to under 2 per cent, in a year of severe 
drought. A better indication of the value of irrigation is, however, afiorded by 
the fact that in an ordinary year, with less than 10 per cent, of the cultivation 
under ii’rigation, over 55 per cent, of the whole land revenue of the Telingana 
districts is derived from the irrigated area, tho average rates of assessment hoiu"" 
under Kc. 1 for dry lands and about Bs. 12 for irrigated lauds, ° 
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660. Area of cultivation per head of liopulatmi. — There arc no accm'ato 
statistics of tlic area annually under crop, hut adding the net area UTigatod in a 
normal year to the dry area, the total works out to 2 acres per head of the 
population of 8,178,952, comprised in the hhalsa area. Tor the Telingana tract 
tho proportion is about 1 acre, and for Marathwara about 3 acres per head. 

661. Rainfall and famines. — In Marathwara the annual rainfall varies from 
ail average of 30 inches on tho cast, to 40 inches on the west side. This tract 
suiicred from famine in 1877, and again in 1899 when the northern districts 
received only 12 inches and the southern 16 inches of rain. The Carnatic tract, 
for which the average is only 26 inches, is specially liable to bo aii'ected by 
drought. It suffered severely in 1877, in 1897, and again in 1900. In the 
Lingsugur district, which closely resembles the neighboring district of Sholapur 
in the Bombay Presidency, sciu'city is said to be almost chronic, and famine 
or severe distress is expected once in every twelve years. In Telingana tho 
average rainfall varies .from 31 inches in the south to 41 inches in the north; 
but in every district the liuctuationsfromj'ear to year are considerable, the limits 
being from about half the normal, as in 1899, to 50 per cent, above tho normal, 
as in 1893. Even, however, with half the normal rainfall a considerable area of 
dry crops can generally he matured in the more sandy soils of this tract ; and in 
1899, though tliorc was severe distress, there was no actual famine. The large 
number of ordinary works tbcu in hand afforded sufficient employment to the 
people, and it was not found necessary to open special works of relief. 

662. General conclusions. — 'With rcforence, then, to the general question of 
the utiUty of irrigation in Ilydcrahad, it may be said that in the Telingana and 
certain portions of tlie Carnatic tracts, which comprise more than half the total 
area of Hyderabad, irrigation is vitally essential to the well-being of the people 
and to the general prosperity of the State ; and that the soil is suited to it and 
the people eager for it, Ko stronger evidence of this could be given than is 
afforded by the great difference between the average rates of revenue assess- 
ment on wet and dry lands, which, if the ureas arc coirect from which the 
rates are calculated, appears to amount to not less than Hs. 10 or Rs. 11 over 
the whole of tho Telingana and Carnatic districts. This is v’ery much higher 
than the average charge for water advantages, whether taken in the - form of a 
Avatcr-ratc or of an enlianccment of the hiud-rcvcnuc rates, that is obtained in any 
British province or in any other Hative State, although there is no reason for 
believing that the rates in them are unduly Ioav. The fact that such a 
charge can be realized not only indicates the great utility of irrigation in 
these tracts, but also renders all expenditure in extending irrigation highly 
remunerative. In the remaining, or MarathAAura districts, irrigation in ordinary 
years is employed almost solely for the culth'ation of garden crops : the benefits 
that the staple field-crops Avould derive from irrigation in such years arc, to say 
the least, extremely doubtful ; AvliOe the cultivator’s themselves, in spite of 
recent adveme seasons, have shoAra no desire to change their present cxtensh'c 
dry cultivation for the more laborious culth'atiou of rice and other Avot crops. 

(ei ). — Kvislwff State irrigation loorJcs. 

663. Classes of works. — The State irrigation Avorks in Hyderabad consist 
of tanks and small canals, and arc pmotically confined to the Telingana and 
Carnatic districts. ]\Iost of them are old AA'orks of AA'hich the original cost is 
not knoAvn ; and Avc haAm not been furnished Avith statistics sboAving separately 
tho areas_ inigated by Avells and by the Anrious classes of State Avorks. It is 
therefore impossible to shoAV, with any degree of exactness, tlrcir value as produc- 
tive AAnrks, and of their protective Anluc only a general indication can he given. 

661. Canals. — The principal canals take off from the Tungabhadra river and 
irrigate a total area of 3,732 acres, yielding a yearly revenue of Ks. 61,962, or Us. 14 
per acre, of A\ffiich Rs. 1-8 per acre is spent in annual maintenance. Tire supply 
from tire river is unfailing, and the Avorks are therefore, so far as they go, useful 
protective AA'orks, besides being undoubtedly highly remunerative. There ai’e 
also two old channels, each about 70 miles in length, taking off from the. Musi 
river and ending in a largo tank near the town of Halgouda. The channels 
were constructed many centuries ago, but they have fallen into disrepair and arc 
not uoAV Used for irrigation. There arc besides ii number- of minor ehanncls' 
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taldng ofP’from above Weil’S constructed across the smaller streams. Unfortu- 
nately in Telingana; -irbcro water is most required, these streams dry up soon after, 
tlie cessation of the rains, and no water is available for the late or, as it is here 
called, the tahi crop. The retentive black soil of Marathwara parts with its 
water more slowly, and the streams supplied by it carry water long after those 
of the Telingana districts have ceased to flow. It is, indeed, asserted that the 
greater part of the hot weather flow of the Kistna and Godavari consists of 
drainage from the trap formation within the Nizam’s territories. 

665. TemJes.— While the few canals of the State irrigate chiefly in the 
Carnatic districts, its 18,000 tanks are situated almost entirely in the Telingana 
tract, where nearly every suitable site is said to be occupied by a tank. They 
are all either small or of moderate size, the largest having a capacity of under 
300 million cubic feet. Many of them — and these are the most successful— are 
fed by channels taking oil from a stream or river. T’o be really efficient such 
channels should, it is said, ho capable of filling the tank within a period of 35 
days. All tanks, except the largest, that are not fed in this way fail in a year of 
extreme drought such as 1899-1900, but not necessarily in a year like 1896-97, 
in which drought followed an abundant early rainfall. 

666. Scstoo'aHon and njdceep of ianl-a . — The majority of the tanks are said 
to be breached or otherwise in a state of disrepair. But a great deal has been 
done to improve matters in this respect since 1B93, when, under the advice of 
Mr, A. J. Dunlop, Eevenue Secretary to His Highness’ Government, practical 
steps were taken to revive the old system of dasthand. Under this system a 
certain share, generally 8 or 10 per cent., of the revenue dependent on a tank, 
is paid in cash, or its equivalent is granted in inam lands or in a reduction of 
assessment, to a lessee who undertakes the maintenance and repair of tlio tank. 
The lessee, or dasthandar as he is called, is invariably an influential man, who 
either himself owns land under the tank or has a personal interest in its upkeep. 
In many cases he is a descendant of tlie original constructor of the tank, and he 
probably liolds some hereditary local or ■v'illagc office, siich as that of Demi 
or DesImnJch. In rctuni for his share of the revenue he is required at hi.s own 
expense to repair all breaches within a reasonable time, to keep the hanks and 
sluices in good order, and the main distributary channels clear of silt. 

607. Tlie larger tanks, however, were often found to require not only 
extensive repairs hut actual restoration, for ihe satisfactoiy execution of which 
skilled supervision was essoniial. Bor this purpose, among others, there was 
formed in 1890 a separate Irrigation Department under a Cliief Engineer (Mr, 
Ptoscoe Allen) whose services were lent to the State by the Government of 
India. Under his supervision plans and estimates are now jirepared, and the 
work of restoration is carried out, before a tank is handed over to the lessee. 
During the past eight years, 5,487 tanks liavc been leased out on the dasthand 
.system, the revenue on the 270,000 acres irrigated by them amounting to over 
29 laklis. The dasthand system appears to give general satisfaction, and to have 
led to excellent results ; but in -working it two points are essential, namely, the 
selection of the lessees from among local or village hereditary officers of influence, 
and a proper system of periodical inspection. As n rule, it is the smaller tanks 
only wliich are leased out for repair. The hirger tanks and iri'igation systems 
are maintained by the Irrigation Department, on annual grants wliich are limited 
to 10 per cent, of the revenue dependent on the work. 

668. Method of financing ihe tank restoration toork . — When tho plans and 
estimates for tho restoration of a tank have been prepared and sanctioned, if there 
is any difficulty in obtaining an early allotment of the necessary funds, the 
work is carried out under a system of deferred payments. A contractor carries 
out the work, under departmental supervision, but at his own expense, receiv- 
ing 5 per cent, on liis outlay and all tho revenue realized from the tank until 
the debt, is paid off. Often the contractor holds land rmder, and has an interest 
in the tank, and subsequently he becomes the dasthandar, 

669. Under tin's system l,4i72 tanks have been repaired at an estimated cost 
of 42 lakhs. A.large.tank at Kamaredipet, wdiich we inspected, had recently 
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been restoved ’Under this scheme, at a cost' of lls. 35,000, and no'U’ brings in an 
annual revemie of Rs. 17,000. , There are many other similar instances ; and, 
thongh there may possibly be doubts as to the return to be derived from the 
constiTiction of new storage works in Hyderabad, there can be no q^uestion as to 
the highly profitable nature of these works of restoration. The great value of 
these schemes, both for the restoration and the maintenance of the tanks, has lain 
in their adaptability to the special circumstances of the case. A considerable ex- 
penditure was required which was certain to he highly remunerative, but for 
i\’hich, owing to the pressure of famine and other circumstances, funds were not 
readily available from the State Exchequer. The cerfainty that large revenues 
would accrue made it possible for the State to pledge those revenues, or a share 
of them, beforehand, with a perfect assurance that persons would be found will- 
ing to take up the woik in return for the pledge. Tlie local influonco of these 
persons, and their interest in the efficiency of the tanks, also made it probable that 
the work would be as well done as them resources and abilities Arould admit. 
Thus, without straining its exchequer in any way, the State has been able to fioaneo 
a large amount of highly remunerative irrigation work, while the expenditure on 
its Irrigation Department has actually declined. 

{in). — (S'copc for further e.vtensions of State irrigation loorhs. 

G70 projects and surveys. — Since the formation of an Irrigation Depart- 
ment in 1896, in addition to the restoration of about 500 of the larger existing 
works at an actual cost of 34 lakhs, and of many smaller Avorks at a cost of 
4 lakhs, a large number of projects have been prepared for the construction of 
new tanks and for the restoration of othor works. Including the ATorks 
already constructed, or now in coumo of execution, estimates amounting to SO 
lakhs, and afl'ectuAg an area of 220,000 acres, have been sanctioned by Govorn- 
mont; additional projects for 120 Avorks, estimated to cost 24 lakhs and to 
irrigate upwards of 60,000 acres, arc uoav under consideration ; Avhilc surveys 
are being made for a numlmr of other projects which, it is roughly estimated, 
AAill afford protection to 130,000 acre*:. 

New works in the Carnatic districts. 

671. The Benur project. — Tlic most imirortant of the projects which Imro 
Ijeen prepared for tlic protection of the Carnatic districts, is one for the restora- 
tion of an old dam or anicut on tlic Tungabhadra river, and the consti’uction of a 
canal, at a cost of 8 laklis, for the irrigation of 10,000 acres in the Lingsugur 
district. Tlie IMadvas Government raised objections to the construction of the 
ATork on the ground that it Ai'ould interfere AA’ith the full utilization of existing 
canal AVorks in that Presidency, hut this objection lias now been waived. Tliis 
work should materially assist in the protection of a district Avliich is singularly 
liable to suffer from deficient rainfall. Unfortunately, there docs not seem to be 
any scope for further works of a similar nature, as only a very limited area on 
the Hyderabad side of the river can be commanded from the Tungabhadra. 
Even if a large reservoir above Hospet were constructed, as has been proposed 
in Macb’as, the only benefit to Hyderabad Avonld lie, it is said, in a possible in- 
crease of 8,000 acres to the area irrigated liy the Benur and e.xisting channels. 

672, The Bhlma and Bistna rivers. — The investigations in progress in the 
valley of the Bhima river had not so far resulted in the discovery of nny feasible 
project, owing to the small slope in the bed of the river and to the unfavourable 
conformation of the country. From the Kistna, lioAvever, it is thouglit possible ‘ 
to take out a canal on the left hank, which Avould irrigate a very large area 
lying between that river and the Bhima. No detail^ sim-eys liave yet been 
made, and beyond ascertaining tlic possibility of the project nothing lias been 
done. The area which the canal would command is estimated at 200,000 acres. 
The withdrawn Hrom the Kistna of a volume sufficient for the irrigation of 
anytlung like tliat extent of country, avouM interfere sczionsly witli the supply 
of existmg canals in Madras. This difficulty might he met by the construction 
of storage works, if a sufficient number of suitable sites could he found ; but 
this would add enormously to the cost of the project which, even Avithout storage, , 
is estimated at a crore of rupees. It might, perhaps, also he satisfactorily met 
by the construction h}^the Indian Government of the great storage work, on the . 
lower Kistna to which reference is made in the chapter on'Madras, and this may be a 
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treiglitysirgntoent in faroili’ of that project. "With so mticliio be done in tlie 
-restoration of existing n'orks, and in the construction of small but highly remu- 
nerative new canals, it seems improbable that His Highness’s Public Worts 
Department will be in a position to undertate such a large scheme for some 
years to come. 

673. General scojpe of proposals, — Per the farther protection of these dis- 
tricts the only remaining project of any importance is one for the construction of 
a large reservoir on the MusM river, to irrigate 6,000 acres in the Lingsugur dis- 
trict. The restoration and repair of existing tanks is estimated to add another 
10,000 aci’es to the present irrigated area. Adding these to the areas that may be 
irrigated by the proposed Benur Canal, and by possible extensions of existing 
canal?, we obtain an area of 34,000 acres as tbe total increase that it seems possible 
•to eiVcct in tbe protected area witbin a reasonable time. This will not afford any- 
thing like adequate protection to the Carnatic disivicts, but it will mean an 
addition of 50 per cent, to their present irrigated area. 

New works in Telingana. 

674'. Works in progress. — In the Telingana districts, of the new works 
under construction the most important are a canal, costing 10 lakhs, talcing off 
from the Manjira — a large tributary of the Godavari — to fill a number of lauks 
and irrigate in all about 20,000 acres ; and the restoration of the channels from 
the Musi river, to cost 2^ lakhs and irrigate 24,400. acres. A number of tank 
restoration works are also in progress. 

675- JProjects tinder consideration. — The field for further extensions has 
not yet been thoroughly investigated ; hut, in addition to restoring a largo num- 
'her of derelict works, there is apparently some scope for the construction of 
•new storage works, and a very large scope for the oonstruotion of channels, not 
so much for the purpose of direct irrigation as to connect the tanks with the 
rivers and ensure them a supply in years of deficient rainfall. The proposed 
dam across the Kistna may render if possible to command a considerable area in 
the Warangal district by a canal from the left bank, hut it is doubtful if the land 
is suitable for irrigation. Tbe question is one which will deserve investigation 
when the general project is under preparation. The most important projects now ' 
under consideration are those for a second canal from the Manjira river, to 
irrigate 12,000 acres and feed a large number of tanks in the district of Indur ; 
a canal from the Godavari to irrigate 46,000 acres in the Elgandal district ; the 
restoration of the large Parkal tank, and the construction of a new tank for 
the irrigation of about 26,000 acres, in the Warangal district ; and the construc- 
tion, at Sangam, in the Mahhubnagar district, of a large tank which would 
irrigate about 10,000 acres. Many of these works are likely to he very remunera- 
tive, and even the new storage works are estimated to return 4 or 6 per cent, on 
their cost. In restoring some of the larger tanks we would recommend the 
adoption of self-acting gates for the waste-weirs, such as are now in use in 
Bombay. 

676. If all the works now contemplated, exclusive of the Kistna reseiWoirs, 
are carried out, the area under irrigation in the Telingana district will he 
' increased by nearly 400,000 acres. Even this addition may not afford complete 
• protection ; hut it should at least prevent a recurrence of anything like the severe 
distress that has been recently felt in many parts of Telingana. 

New works in Marathwara. 

677. Remarks and suggestions. — The operations of the Public Works Depart- 
ment have hitherto been practically confined to the Carnatic and Telingana dis- 
tricts, though some expenditure has been incurred in a small Telingana -like tract 
in the Nander district. Excluding this small area, the conditions in .M arathwara 
are anything hut favourable for the development of irrigation. Irrigation is not 
necessary save in exceptional years of drought. In ordinaiy years it is not only 
uunecessary hut it would often do harm ; for irrigation during a break in the rains; 
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followed by an unexpected downpour, would inevitably result in serious 
injury to tbe crops. As is the case almost everywhere in the black soil tract, 
irrigation can be usefully applied to limited areas of garden crops, but, unless 
the prevailing system of agriculture is to be changed with very doubtful 
advantage to the people, anything like extensive irrigation is hardly to be 
hoped for ; and, at best, the process of extending irrigation will be a very gradual 
one. There appear, however, to be in most districts considerable areas of soils 
that arc suitable for irrigation ; and in many districts there was, during recent 
famines, a scarcity even of drinldng water. We think, therefore, that the 
construction of reservoirs, with catchment areas large enough to ensure a supply 
of water in all years, would probably afford the most useful employment that 
could be found for relief labour in Marathwara ; and that it would he advisable 
to have the country examined rvith a view^ to the preparation of projects of tliis 
nature, and to their inclusion in a programme of relief works. It is even possible 
that this examination may disclose sites for tanks or other works, which are worth 
taking up before tbe oceurrence of another famine. There are also a certain 
number of existing irrigation works which probably command lands that are 
suitable for irrigation, and examination may show' that it would he advantageous 
to have many of them repaired as ordinary public works. And, where the land 
is suitable for irrigation, small imgating channels might he taken out from 
above weirs consti-ucted across some of the numerous streams which are said to 
afford a supply of water throughout, and for some time after, the rainy season. 

. {iv). — JPrivate irngation- worlcs. 

678. Classes oftcorl'S. — Tbe private irrigation works in Hyderabad consist of 
wells and tanlcs. In many cases the latter are small Government tanks which 
have been repaired by the cultivators at their own expense. There are also a, 
number of irrigation' works, some of them apparently irrigating considerable 
areas iujagirs or private estates ; but with regard to these we have no information. 

679. Wells. — In the Jclialsa lands there are in all 96,569 w'ells used for 
irrigation ; of these about 40,000 are in tlie Telingana districts whore a well for 
two buckets, and about 20 feet square, sunlc to a depth of 30 feet, costs on an 
average about Es. 300. The small temporary well in the immediate vicinity 
of a tank costs hs. 15 or lls..20. In dry years those are made in large numbers to 
supplement the supply from the tank ; two acres per bucket are assessed at well 
rates, hut one bucket is said to irrigate annually two acres of cane, or three of rice, 
or four of other crops. In these districts, cultivators who convert diy into wet 
lands at their owm expense are granted a lease for 30 years ; dui’ing the first-half 
of that period they pay the ordinary dry rate on the lands irrigated, and this is 
doubled during the latter half ; on the exiniy of the lease the lands are assessed 
at the usual -wet rates. Under this system there is said to have been a consider- 
able increase in the number of w'ells, hut most of our witnesses considered that 
it would he advisable to charge nothing exceeding the ordinary dry rates for the 
full period of the lease. Tor lands outside the ayahat of a tank, the ordinary 
well rate is about Es. 10 per aero, Within the ayahat ah lands are assessed 
at the ftdl lank rate of Es. 12 to Es. 15, hut a lower rate is fixed if a well is used 
annually to supplement the tank supply. If it is only used occasionally, the 
cultivator has to claim a remission for that year. 

680. In the Marathwara and Carnatic districts, where the Bombay system of • 
settlement has been followed, at revision of settloment no increase is made in the 
assessment on account of improvements effected at the expense of the tenant. 
This concession, however, has not, it is stated, led to any considerable increase 
in the number of "wells, owing to the poverty and indebtedness of the 
tenants, to the high rate of interest (18 to 24 per cent,) charged by ihe sowcar, 
and perhaps to there being no allotment of funds by the State for tahati loans in 
ordinary years. "Without reliable figm’es of the numbers of wells made since settle- 
ment we are unable to criticize the accuracy of this statement. During the famine 
the State granted loans at 6 ])er cent, and they were freely taken ; but a well in 
these districts ‘ costs from Es. 300 to Es. 600, and the witnesses express doubts 
"whether in ordinary years advances wo"uld he taken readEy even if funds were 
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made available. We think, However, that a fair trial should be made, for iu 
the extension of wells lies, probably, the best hope of affording any appreciable 
measure of protection to the Marathwara districts. 

6S1. Borings, — No serious difficulties appear to be experienced in the 
Telingana districts in selecting a suitable site for a wellj as trial pits are dug by 
the cultivators at small cost. But for Marathwara and the Carnatic we would 
suggest a systematic [survey of the underground supply, such as we have recom- 
mended for similar tracts in British territory. 

(u ). — Famine tcorics and programmes. 

632. We have no information as to the expenditure incurred on relief works 
in Hyderabad during the recent famine. The works were confined to the 
Marathwara districts where there is no irrigation establishment ; and the labour 
was employed chiefly on the earthwork of roads and railways, and in deepening 
village tanks. Neither were we informed as to the extent to which pro- 
grammes of works had been or were being prepared against the contingency 
of another famine. We consider it of great importance that a full and 
adequate programme should be prepared without delay, if it has not been 
already prepared, particularly for such portions of His Highness’ territory as 
adjoin the frontier of British India. It is of the greatest importance that work 
should be ready on both sides of the frontier, for the simultaneous employment 
of His Highness’s and British subjects, in the unhappy event of famine afflict- 
ing the territories of both Governments at the same time. As regards the 
future, there appear to be no definite programmes of relief works. In the 
Telingana and Carnatic districts there would be a considerable field for the 
employment of relief labour on the construction or restoration of irrigation 
works which have been sanctioned or proposed ; but famine is less likely to occur 
in the former of these tracts than in the Marathwara. We have aheady sug- 
gested an examination of this tract with a view to finding sites for tanks^ which 
might be included in a programme of relief works. But, whether such sites can 
be found or not, we consider it of the highest importance _ that^ a suitable^ pro- 
gramme of relief works should be prepared and maintained for this portion of 
His Highness’s territories, so that work may be ready on both sides. 


Section V. — BERAB. 

(i). — Bocal conditions ; me and value of irrigation. 

683. Main physical features.—'BQXSx, although lying almost entirely within 
the area of the Deccan trap formation, is divided into three tracts of markedly 
different physical characteristics. In the north, where the southernmost range 
of the Satpuras cover an area of about 2,000 square miles, the surface of the 
country is broken into a succession of hills and deep ravines. In the south, over 
nearly one-half of the total area of the province, the conformation is that which 
is so commonly found in the plateau regions of the Deccan— an tmdulating 
surface broken here and there by low and generally barren hills. The rugged 
country to the north is Icnown as the Melghat, and the more gently undulating 
country to the south as the Balaghat. Between these two tracts lies a fertile 
and comparatively level valley, through which the Puma flows from east to 
west in its course towards the Tapti river. The Puma and the Wardha, the 
latter of which forms the eastern boundary of the district, are the only rivers of 
any importance. The total area of the province is 17,710 square miles. 

681. Soils and agriculture. — In the southern plateau tract, in the valleys of 
the Melghat, and for a width of 8 or 10 miles from the base of the hiUs on either 
side of the central valley, the soil generally is either a broivnish loam, or one of 
the light varieties of black soil to which irrigation is suitable. In many parts 
of the eastern half of the central valley, that is in the upper basin of the Pm-na, 
the black soil overlies muram, and its depth apparently is not so great as to 
preclude the possibility of irrigation ; but towards the west and centre of the 
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valley tlie tlack soil becomes of the decj) and rich alluvial variety to . vrHcb 
in’igation Tvould be quite unsuited, even, if, over large areas of it, Ibeire were not 
already distinct signs of salt efflorescence. 

G85. In a normal year, tbe total area of crops sotvn is 6, 820,000, acres, or2’48 
acres per bead of a population of 2^ millions. Of tbis area'38 per cent, isy^ar, 
34 per cent, cotton, and about 9 per cent, wheat. TJnirrigated rice is grown on 
45,000 acres. Tbe irrigated area varies from 43,000 to 80,000 acres, and forms, 
on an average, less than one per cent, of tbe whole area under crops. Wbeat,' 
garden crops, and sugar-cane, are tbe principal crops ii’ri gated in an ordinary 
year. 

686. Hainfall ami famines. — Tbe average annual rainfall varies,, in tbe 

Melgbat tract, from 28 inches at tbe foot of tbe bills to upwards of 66 inches at 
Obikald a, which lies at a height of 3,664 feet above sea level; and, in the 
remainder of the province, from 29 inches on the west to 36 inches in tbe north- 
east, and 45 inches in the south-east. In 1899, rvbon the rainfall ivas the 
smallest on record, tbe general average over the whole province w'as about one- 
third of the normal, but many of the recording stations in tho three south- 
western districts received less than a quarter of the usual amount. In that year 
the area from which crops were harvested was only 30 p)er cent, of the area sown 
in a normal year, and there was an almost complete failure of the crops in tho 
western half of the provmcc. As a general rule, ho w’ ever, the rainfall of June 
to September is abundant and certain ; while that of October is variable and’often 
insuffleient, and tbe province receives usually but a very small share of the 
reti'cating monsoon of November and December. In' 1896 there was ample rain 
in the earlier months of tbe rainy season, but tbe later rains failed and led to a 
partial failure of tbe hharif, and an almost total failure of the ^'ahi crops. But 
the effect of the failure in 1896 was oidy very distress, nowbero 

sufficient to necessitate relief operations on any large scale, or seriously to 
increase mortality. In 1899, on the other hand, there occurred severe famine ’ 
resulting in extensive relief and a considerable moriality. Such a calamity aa 
this must be regarded as extremely rare in Berar, which is traditionally regarded 
by the people of the Deccan as their refuge in times of scarcity. 

687. VlilUy of irHgation.—'Eoyi the ordinary staple crops— yVar and cotton, 
which form over 70 per cent, of the total cultivation — ^in aU ordinary years irriga- 
tion is unnecessary ; and, although Berar can no longer ho regarded as imm'uno 
from famine, there are no means of providing. irrigation to an extent at all 
sufficient for the adequate protection of these crops ilia year of ' severe - drought. 
The utmost that can he doue is to afford a certain amount of protection to the 
Jeharif crops and to the rahi sow'ings, against a failure of the late rains ; and to 
provide means for extending the cultivation of wheat, rice, vegetables, and 
sUgar-cane, wfflere the soil and other conditions are suitable for the cultivation of 
those crops. "With cultivators so conservative in their agricultural habits as those 
of Berar appear to he, and in general so prosperous and free fi’om fear of serious 
drought, a change from dry to wet cultivation, even in the most suitable tracts, 
will at the best be a slow and gradual process. 

{ii). — Existing State irrigation worlcs. 

688. With the exception of a few small tanks w'hich have heen_ practically 
dry of recent years, and which even in favomahle years irrigate quite insignificant 
areas, there are no State irrigation works in Berai'. 

{iii). — Scojie for further extensions of State irrigation worjes. 

689. The Purna, the only perennial river in Berar, flows at a very slight 
slope, between banks which arc 50 to 70 feet above the bed, and throngh soil 
which appears to he, for the most j)art, quite unsnited to- irrigation. _ Thus the 
Melghat and Balaghat tracts, and the narrow strips immediately adjoining them 
and bordering the central valley on either side* appear to offer the only field for 
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tlie 'construction of State irrigation works. In both these tracts it should be 
possible to construct a considerable number of storage tanks, and of small canals 
taking out of the numerous rivers and streams which carry the' drainage of the. 
high lands into the Puma and "Wardlia rivers. Any tanks constructed in the 
Balaghat tract will be liable to fail in a year of severe drought ; but in the 
higher hills of the Melghat the rainfall is more certain, and it may be possible 
to find here some suitable sites for large tanks such as will aft’ord an assured 
0^ water in aU years. No proper reconnaissance of the country has, 
however, yet been made. We cannot, therefore, at present do more than 
indicate, in this general way, the tracts in which it may be possible to extend 
irrigation by means of Government works, and the classes of works that appear 
to be most suitable to them ; and recommend that the necessaiy surveys and 
preparation of projects bo put in hand as soon as possible. The more promising 
schemes might be carried out as experimental works and the remainder brought 
on to the programme of famine works. The small canals will probably prove 
fairly remunerative, and their protective value, especially in the Melghat, will 
be considerably enhanced if their supplies can be supplemented from storage 
works constracted in the valleys above. The other class of works, — those which 
will have to depend on storage for their whole supply, — are much less likely to 
prove remunerative, and it may be doubted if they will over yield a revenue 
sufficient to cover the annual interest charges and working expenses. 

{iv). — JPrivaie irrigation loorks. 

690. Miner clianneh. — There arc a few small private channels taking olf 
above temporary dams constructed across streams and irrigating, in all, about 
1,000 acres. The cultivators pay to Govemment for the use of the water an 
increased assessment which varies from its. to Us. 6 per acre, according as 
the water lasts till the end of January or the end of May. In many of these 
works it may be advisable to substitute for the present temporary stractures either 
permanent masonry dams or self-acting flood gates, to be erected and maintained 
at the expense of Govorumeut ; the maintenance of the channels and the dis- 
tribution of the water being left as at present in the hands of the cultivators. 

691. Tanks and loells. — There are no private hrigation tanks in Berar. The 
holdings generally arc too smaR to admit of tanks being constructed by private 
persons, even if they had the necessary means. Thus, practioally, the whole of 
the irrigation is from wells. ' The depth to water smi'ace varies considerably 
according to the locality ; Imt, excluding the high lands of the hilly and plateau 
tracts, the average depth appears to be about 30 feet. The supply generally is 
from percolation, but in many places good springs have been formd. Diming the 
past seven years the water level has sunk considerably, and in 1900 a largo 
number of wells ran dry but many of these were deepened and ale said to have 
then yielded an ample supply. In many parts of the Puma valley the -water is 
brackish ; elsewhere it is of good quality. A well costs on the average from 
lls. 300 to Ps. 500, and is said to irrigate about 4 acres annually ; but for the 
Buldana district, in wliich lies more than half the whole migated area of the 
province, the number of irrigation wells is shown as 6,714, and the area irri- 
gated from them in 1897-98 as 64,669, gMug an average of 9i acres per well — 
a result which suggests some doubt as to the accmucy of the statistics for tliat 
year, 

692. Loans for the consti’uction of wells are advanced by Government, 
bearing interest at 6^- per cent. During the past five years 2 lakhs have been 
advanced for new wells, and over a lakh for the improvement of wells and fields. 
The loans, however, are uot taken freely except in years of drought, owing partly 
to the high cost of a well and partly to the uucerlainfy of finding water. .Lands 
irrigated from wells constructed before the original settlement are assessed at the 
maximum dry crop rates ; and those from wells constructed since the settlement, 
at ordinary dry crop rates. We gather that improvements are perpetually 
exempted from enhancement as in Bombay. But there seems to bo in Berar 
similar uncertainty as to the exact effect of the law. No pains should be spared 

,gdt the people perfectly informed on the subject, 



693. The poxfcious of Berar ■which are suitable for avcII irrigatiou resemble 
in many respects those of the adjoining Deccan districts of Bombay ; and the 
recommendations made in the Bombay Chapter regarding the encouragement 
of wells and surveys of the underground water-supply in those districts may be 
read as applying also to Berar. Except that Berar being so much less liable 
to drought, the special measures recommended in our general chapter for districts 
exposed to famine, and in particular free grants-in-aid, are less required than in 
the Deccan. 


(»). — Famine worics and, ^programmes. 

694. During the famine of 1899-1900 an expenditure of over 90 lakhs was 
incurred by the Public "Works Department on works of famine relief— 64j lakhs 
on roads, 14-1- lakhs on railways, 9£- lakhs on tanks for the water-supply of toums 
and villages, and the balance on establishment, etc. No expenditure was 
incui-red on purely irrigation works ; but a large tank in the Amraoti district, 
which supplies water to the town of Karinja and is said to inigate a considerable 
area, was improved and enlarged at a cost of Bs. 3 ,08,391. The work " has 
been practically finished with the exception of the enlargement of the catch- 
ment area which will admit of an extension of the irrigated area. We recom- 
mend the completion of this work which is estimated to cost Bs. 8,000. 

696. The programme of future relief ■\vorks provides employment for six 
months for 25 per cent, of the total population, but the w'orks arc somewhat 
unevenly distributed. Eor instance, in Akola and Buldana, turn districts of the 
precarious western tract, provision is made for 9-1- and 12-1 percent., respectively, 
of the population ; Avliile in the eastern district of Wun, where there was very 
little distress during the last famine, the programme provides for 38 per cent. 
The collection of road-metal, though a useful form of work, occupies too 
prominent a place in the programme. The cxpcnditm’e under this head forms 
80 per cent, of the total cost of the works, and would, it is said, provide all the 
road-metal likely to he required for ten years. When the survey recommended 
in paragraph 689 has been carried out, it should he possible to reduce this item 
to reasonable dimensions, and to include in Uio programme a fair number of 
really useful iiTigation works. Special anungemeuts will have to he made 
beforehand to pro\'ide a supply of drinking water at the sites of many cf the 
works. Where this is ncccssaiy, the arrangements should be made as soon as 
the -n'ork has been brought on to tho programme. 


Section VI. — BABODA. 

696. Divisions of the State . — The State of Baroda, 'with an area of over 
8,000 square miles, consists of four separate divisions. The Amreli Division (1,245 
square miles), which is situated in the peninsula of Kathiawar ; the KadiDmsion 
(3,000 square miles), •\A"luch lies north-cast of the Neamgam Taluka of Ahmed- 
abad district ; the Baroda Division (1,887 square miles), which adjoins the districts 
of Kaira, Broach, and the Panch VTahals ; and the Navsari Division (1,952 square 
miles), w^hich consists of several detached portions lying mostly to the east of the 
centre of the Surat district. The physical and other characters of these four 
divisions may be taken to be approximately the same as those of the Native 
States and British Territory adjoining them ; and the treatment for purposes 
of irrigation "will he found generally to correspond in both cases. 

697. Amreli Division . — The Amreli Dmsion consists of two portions separated 
by the Gir bills of Kathiawar ; and in these hills lie the head- waters of two minor 
rivers of that province. It is possible that storage works of moderate size might 
usefully he constructed here, and the examination of the country, which we have 
recommended for Kathiaw^ar, should be extended to the Amreli Division. There 
are four projects of irrigation fi’om small reservoirs in this di-vision at an esti- 
mated cost of about 11 lakhs ; but we have not information sufficient to enable 
■us to pronounce on the merits of emy of them. If anticipations formed by tbs 
Durbar are correct, one of them, the Shingoda, may jrrove remunerative and 



irrigate'3,000 acres ; and the other, the PichTi, which would irrigate 5,600 acres, 
will be a useful protective work. As regards the other two, there may arise, 
with the State of Bhavnagar, territorial difficulties of the kind adverted to in the 
section on Eathiawar. 

698. In this division there are about 5,500 wells, of which 1,800 are perma-* 
nent. The area irrigated from them is estimated at 16,600 acres. The water- 
level nowhere exceeds 10 feet, and wells .are not difficult to dig. Extension 
seems to be feasible on the same lines and to the same degree as in Kathiawar. 
Here, during the lalo famine, 129 wells were made by the State at a cost of 
nearly lls, 96,000, or about Es. 750 per well. The Barocla Durbar and the 
neighbouring States of Kathiawar evidently adopt the same policy in this 
respect. 

699. The Kadi Division . — The soil of the Kadi Division is a sandy variety of 
the gorat soil of Gujerat, The notable feature of the division is that a consider- 
able portion of the Sabarmati river forms the eastern boundary separatiug the 
division from the Idar State. The State officials informed us that close beyond 
the boundary they have discovered a fine site for the storage of the waters of 
that river. The prospects of this scheme, of whicli the scope may prove to be 
very large, and the mode in whicli the water should be utilized, require investi- 
gation. There are several other smaller schemes on the merits of which we are 
equally unable to pronounce. 

700. Tills division contains 43,000 out of a total number of 56,000 wells in 
the State. The area irrigated is estimated at about 2f- acres per well, and 
amounts tlierefore to about 118,000 acres. There is, very probably,., room for a 
material extension of well-irrigation in this division. 

701. The Baroda Division . — The Baroda Division, like the distiict of Broach, 
consists mostly of black cotton soil in which irrigation is not likely to be very 
highly apjireciated. A project, however, for damming the river Orsang, a tribu- 
tary of the Nerbudda in the north-east of the division, has been partly executed. 
The general scheme received the approval of Mr. "Whiting, a retired Public 
Works Officer of great knowledge and experience. The dam has been com- 
pleted and the subsidiary works and canal are well in hand. The flow in the 
river during the recent drought has, howes'er, been much ]e.ss than was 
anticipated, and storage will be required to supplement the flow in dry years. We 
have no information as to the volume of additional storage that will be required 
or as to the cost of providing it ; but the canal, including one storage work, is 
estimated to irrigate 12,500 acres at a cost of 10 lakhs, or Rs. 80 per acre. This 
is a cheap rate for work's in this kind of country, if, as represented, the soil com- 
manded is generally .suited for irrigation. The prospects of the work would 
therefore appear to be .sufficiently promising to justify a considerable expenditure 
on securing an assured supply. The other works, already constructed or now 
proposed, are small and of comparatively little importance. 

702. The division contains only a small area of well-indgation which is 
probably incapable of great extension in the black soil areas. 

703. The Navsari Division . — ^The Kavsari Division, like the Surat district 
which it adjoins, is comparatively little exposed to fanaine. But there are at 
least two large projects for utilizing the waters of the Jankri and Puma river’s 
for purposes of rice irrigation. There is probably no urgent need for mrigation 
in the tract to be commanded, which adjoins the Bardah and Jelalpur 
sub-divisions of Surat, where there was but little famine. But the waters 
of these two rivers, like those of the proposed Tapti left bank Canal, might 
prove valuable for purposes of rice irrigation, and the Government of His 
Highness may well be advised to complete the examination of both projects. 

704. Except in a portion adjoining the coast, where fine garden cultivation 
is practised in splendid loam soils similar to those of the adjacent portions of the 
Surat • district, there is little well-irrigation in the Navsari Division, which is 
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probably not one of tlie areas in 'wliich rery speoial encom’agement of this form 
of irrigation is required. 

705. General oonclusions and recommendations . — Generally it may be said 
that tlio conditions of tlio Baroda Slate, excepting tbe Amreli Division, resemble 
those of British Gujerat, That the country felt the full force of the famine of 
1809-1900 uus sliown at the census of 1901, -when the population was found to 
have diminished liy 19 per cent., a loss even greater than that of British Gujerat 
or Kathiawar. The need o£ protection from famine is fully as great in Baroda as 
in those proA'inocs, and the existing areas under irrigation are very small. In the 
Jiarts most exjJoserl to famine, the obstacles to the extension of irrigation are no less 
formidable than in Gujerat. but it is urgenlly necessary that such possibilities as 
there are of extending irrigation should be dclinitely ascertained and developed, 
It is satisfactory that a beginning has been made in the investigation of projects, 
Wo understand that His Iliglmess’s Government contemplates allotting a sum of 
5 lahlis annually to iiTigation, Wc trust that the resources of the countiy may 
bo fully investigated, and tliat, if the results are sufficiently promising, it may bo 
found possible to increase this allotment by a considerable amount. Some use- 
ful preliminary investigation has already been made into the capacities of the 
head- waters of the Sabarmati, Tajiti, and one tributary of the Kerbudda; and 
those inquuics confirm the conclusion stated in the chajitcr on Bombay that tho 
jiossibilitios of tho liighcr reaches of the principal rii'crs of Gujerat and tho 
neighbouring States merit exhaustive and soientific investigation by Government, 
in co-operation with Baroda and the other States conGerned, 

700. The investigations made by His Highness’s Government arc limited, to 
a great extent, by the desire to find sites in or as close as possible to Baroda 
territory, and to prepare projects wliich will secure tlic maximrmi of benefit to 
that territory without consideration of the requirements of British territory or of 
other States. Wo have already rocommondod (paragraph 127) that an examina- 
tion should he made by Britisli and State Engineers working in conjimotion, with 
tho object of utilizing the walcrs of the rivers so as to secure the maximum bene- 
fit to the countiy at large, with little or no reference to terrilorial considerations 
excepting in so far as they may affect the cxpiense of the resulting irrigation to 
the territoiy henefited. As in J3ritish Gujerat, the first object of the works will 
be rice irrigation ; the secondary object rabi irrigation requiring storage sufficient 
to provide water far on into tlie cold or hot weather. It is possible that soliemes 
may be found to serve the first object without .storage and at comparatively 
slight expense. Groat cauf ion should be exercised in ajqiroving scliemcs for tbe 
second object alone. The preference will be given to schemes avoiding black 
soils. Such schemes arc most likely to he found in the head- waters of the 
Sabavraati and llalii situated in the Kadi and nortlicrii half of tho Baroda Divi- 
sions of His Highness’s territories. As regards the Korbiidda, it is impossible to 
say what can he done until the country lias been prospected. But the hope of 
making effective use of tho waters of this river has not boon heightened by the 
information which tlie Durbar lias given ns. It seems only too probable that 
Immls are iinfavonrablc, and that it will be impossible to secime command of 
countiy in whicli irrigation will be of use, ^'\■3lat is required is a project for 
giving* an assured supply, not to the black cotton soils, which arc probably less 
difficult to command, but to the gorat and mixed soils, in which rice is at present 
irrigated from tanks, wherever these can he made. 

707. During the last twelve years the Durbar has granted, for the construc- 
tion of wells, talcavi advances aggregating 12 lakhs of inpees, of which about 7-o' 
laklis wore given in the famine years 1899 to 1902. Kcarly half of this sum was' 
allotted to the Kadi Division. During the famiue, as in British temtory, the 
ordinary precautions as regards seciu'ity were considerably relaxed, and interest' 
was foregone, or largely lowered, periods of repayment were lengthened, and 
other special concessions were allowed. In ordinaiy years advances are given on 
two systems. Under one, Imown as the " old ” system, no interest is taken on 
advances up to Rs. 500, only 3 percent, bn advances between Rs. 600 and 
Rs. 2,000, and on sums above tbat G|- per cent. ; sums up to Rs. 60 are made 
recoverable iii two annual iustalmeuts, those between Rs. 50 and Rs. 600 in five, >’ 



249 


nrict lavgcr sums in. fen instalments'. More recent, ly in some parfe of the State 
the oiiltivator has been alioAVcd the option of taking loans on the IMadras system 
with long periods of repayment. Me were not told which system the cultivator 
prefers. The State has also constructed a certain number of w^ells. The only 
figures given us are those quoted above for tlie Kadi Division. Hut tlio system 
of State con.striiction seems to' answer so well in ilaroda tliat Eis Dighness the 
Gaikwar proposes to extend it, if necessary, to all holdings which can bo irrigated 
with advantage, and for which water is easily procurable at a moderate depth 
from the snrfacc. It will ho interesting anti nseful to observe the results of this 
policy, which is followed in other Kative States, but the general adoption of 
which in British tcrritoiy we are nnablc to recommend for reasons already 
given (I, 1G9). IT e trust, at any mtc, that the policy of State construction 
■^vill not induce Dis Highness to limit the sums given as iaJeavi advances. Prior 
to the famine a tendency in this direction was observable, the suras advanced 
during the four years ending lS0-i-9r) having averaged over Rs. 60, COO, against 
Rs. 20.000 in each of tlie following five years. It is exceedingly probable that 
the State will have to rely for protection on wells more tba7i on any other class 
of work. 

70S. Wo ob.'^jwed, with considerable satisfaction, a general disposition on 
the jiart of His Highness’s Govcvnnicnl to appreciate tlic nscfTiIucss of irrigation 
arid the desirability of taking vigorous measures for its development on all lines 
which inquiry may show to be pmcticablc ; and we trust that this disposition 
v,dil bear i)'uit in the provision of .sorely needed protection from the elVects of 
drought, to a substantial portion of fiis Highness’s dominions. 


Section YU.— CENTRAL INDIA. 

700, The Native States compri.<«ed in the tract of countiy, known as Central 
India, occupy several vciy distinct regions, namely, linghclkhand ; Bundelkhand ; 
part of the Gwalioi* State ; ifalwa, which includes a part of the large State of 
Indore, and several dotaclicd portions of Gwalior ; and, lastly, the hilly regions 
south and soutli-west of ]\Ialwa, and small portions of the Nerbudda valley, 
Eouili of these liills. 

Bag EELK HAND. 

710. JPhjsical fealnrca . — The Baghelkliand States, of wliich the principal is 
Rewn, occupy a triangle the base of W'hioh consists of low hills which stretch 
from cast to west, and form the noiihern boundary of t lic States, dividing them 
from the districts of Banda, Allahabad, and iMirzapur of tlic United Provinces. 
The southern two-thirds of the triangle, down to the apex, consist of hilly and 
broken country, mncli like the Mandla district of the Central Provinces and the 
more jungly portions of Chota Nagpur on ilie south-east. The remainder or 
northern portion of the triangle is a vvell watered and open counhy, containing 
considerable areas of black soil {viur). I’licrc arc also other soils similar in 
cliaracter and designation to tlic lighter and mixed soils of tlic Bundelkhand 
districts of the United Proviuccs, and no doubt equally ivcll suited to irrigation. 

711. Irrigated areas and scope for their ca-tension . — The area of the Baghcl- ' 
kliand States is about 14,000 square miles, of which nearly 13,000 arc in Rewa, 
to which belongs tlie southern forest and lull tract mentioned above. In this 
iraoi there is xery little eultii'ation and irrigation, and the population is hack- 
ward and sparse. O'hc only nseful irrigation work.s for sucli a tract are hJccly to 
be small works for the protection of rice cultivation round the village. The 
important river Sonc rises here, but it does not emerge from the hills until long 
after it has left the boundary of tlic Stale. Any examination which may be 
made of this river for storage purposes is not, therefore, likely to extend into this 
tract. In tho open northern tract of country the returns furnished to us show 
an irrigated area amounting in 1899-1900 to about 13,700 acres, of which 4,200 
was from wells and 7,600 from "other sources,” that is to say, presumably, small 
river-channels or pains. In the year 1900-01, tlic area under this latter class of 
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iiTigation had increased by 40,000 acres. We hare not been informed how this 
increase, most of which took place in the small State of Maih r, has been brouo-ht 
about. But we observe that this State has spent Bs. 3,25, 00 on its irrio-ation 
works and advanced Bs. 58,000 in talcavi as compared with Bs. 94,000 and 
Es. 1,400 in the far larger State of Bewa. We trust that this extension of the 
irrigated area indicates a good return for the money spent or advanced by the 
Durbar. There can be no doubt that, except in the -deep black soil, the whole 
of the northern open parts of these States presents oppoidnmities for ii’rigation. 
Apparently there is much undulating country which, for want of terracing and 
embankment, has gone out of cultivation. We understand that, in the famine of 
189G-97, a considerable amount was spent on this class of work, as well as a 
certain amount on tanks and dams for irrigation pm-poses. If the possibilities of 
the open parts of Baghelkhand were examined by a competent engineer, he 
would probably be able to discover considerable scope for small works. The 
upper waters of the river Tons also lie in Bewa, and the country should be 
examined with the object of ascertaining whether any use could be made of them, 
either in the State itself or in connection with the project (which we have 
refeiaud to in our chapter on the United Provinces) for irrigation from tliis river 
in the southern portion of the Allahabad district. 

Bunuelkhand. 

712. Tliysical and agi'iculiural conditions . — ^Included in the tract of Bundel- 
khand are twenty-two small States, covering an area of 9,800 square miles, with 
a population of about 1,275,000, or 130 to the square mile. The rainfall 
in most of these States averages between 30 and 40 inches, and though subject 
to considerable fluctuations, it is generally sufficient to fill the tanks and wells. 
But it is probable that the cold-weather discharge of the rivers would seldom 
be sufficient for inagation on any large scale without storage. The physical 
and geological formation are generally favourable for iiTigation, The southera 
boundary of the States consists of a considerable range of hills, known as 
the Bancler, rising out of a iflateau about 1,700 feet above the sea. About 15 
miles to the north-west is the Panna range of hills, below which lies the main 
portion of the States, a plain country much broken by hills and spurs, especially 
towards the west and south-west. In these States also are included considemble 
lengths of the rivers, Ben, Dassan, and Betwa. I'he last named river has 
already been utilized, and there are projects for utilizing the other two in British 
territory. The soils are the same as those of British Bundelkhand ; namely, 
mar, or black soil ; and, as the hills are approached, mixed soils such as kahat', 
parica, and dumat, and red soil (disintegrated sandstone). Pure mar is unsuited 
to irrigation, but the proportion of this variety is said to be not very large. The 
red soil, except when accumulated in bottoms or behind embankment, is fre- 
quently too poor for irrigation ; but the mixed sods, on the other hand, are in 
every way suited to it, and the undulating sm’face of the countiy and 
numerous small drainages and sti'eams offer good facilities for terracing and 
embankments. Although rock is not far from the surface, wells seem to be 
easy to make, and are inexpensive and durable. They are usually made by 
digging through the surface soil and blasting out a portion of the rock, to serve as 
a reservoir for the water and afford material for a rough masonry superstructure, 
which is often limited as in British Btmdellchand to the staging required for 
the lifting gear. 

713. Cropped and irrigated areas . — ^Excluding the State of Panna, for 
which no infonnation is available, the area of these States under crop in a normal 
year is returned at 1,519,000 acres, or about 1^ acres per head of population ; 
and of this 218,000 acres, or 17 per cent., are returned as irrigated, almost 
entirely from tanks and weUs. The tank irrigation is, however, almost wholly 
confined to the single State of Orchha. In this State about 130,000 acres are 
irrigated from private and State tanks, but the total area irrigated by these 
means in all the remaining States does not exceed 10,000 acres. Out of the 
41,000 wells, which are used in all the States for irrigation purposes, no less 
than 17,000 are in Orchha and they probably irrigate at least 60,000 acres. In 
this State itself the irrigated area is ?ibout 39 per cent, of its normal sowh are^:,-. 
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Qaptam Buohanh's projects . — Tlie States are all liable to faminej and 
in 1896-97 they suffered in much the same way and to the same extent as the 
adjoining portions of liritisb territory. At that time advantage was tahen to 
examine, the groxmd for the purpose of devising relief works useful for protec- 
tive pm’poses. A British Engineer Officer, Captain Ewbank, was employed 
on this duty and drew up a number of projects for small works, in Orchha and 
other States, such as tanks and field embankments, which were estimated to 
cost, in the aggregate, about four lakhs, and to protect 18,000 acres. The 
estimated cost of these works is under lls. 22 per acre, and if the outlay 
and areas have been correctly estimated, this rate is so moderate as to afford 
a fair prospect of a remuneiative return. The Political Agent, however, seems 
to be of opinion that Captain Ewbank’s estimates were rather sanguine ; and 
the Durbars, except those of States temporarily under Government administra- 
tion, seem dismclmed to take up the xirojects, either as ordinary works or for 
the employment of relief labour. The proportion of masonry required for 
many of these works certainly diminishes their value for reKef purposes. Small 
works of this kind may, however, be very useful in seasons of badly distributed 
rainfall, even if of little value in a year of severe and prolonged drought. That 
a considerable amount can be achieved, without any direct loss and with possible 
profit to the State, seems to be shown by Avhat has been accomplished in the 
State of Orchha, the ruler of which takes great interest in irrigation and has 
spent considerable sums in the restoration of old and the construction of new 
tanks and embankments. 

715. Tha/i; Of even greater importance than the construction of 

new works would appear to be the restoration, repair, and improvement of 
existing tanks ; of which there are at least one hundred and fifty, but all more or 
less inefficient owing to the neglect of essential works of maintenance and repair. 
The examination of these and other existing works would probably show that 
the areas irrigated from them are capable of considerable extension. 

716. Field emhankments . — Druing the famine we understand that relief 
labour was krgely employed on field embankments, generally in the form of 

that is to say, earthen dams thrown across the streams and small drainages 
with the chief object of checking erosion, accumulating soil and silt, and holding 
up water behind the hdndhs, and, finally, of cultivating in the submerged area 
after the water had been let out. It is also anticipated that, in some instances, irri- 
gation will be given to the lands immediately below the hdndhs ; and it is believed 
that the holding up of water will raise the level of the subsoil supply, and 
render the construction of Avells in the vicinity easier and more profitable. We 
understand that in a considerable number of instances these works have proved 
useful ; and the Political Agent considers that small hdndhs are the form of work 
best suited to the comitry and the resources of the smaller States, where, in his 
opinion, the need of encouragement and assistance is most urgent. 

717. Wells . — It is evident that in several of the States conditions are favour- 
able also to the construction of weUs. Apparently substantial sums are advanced 
in some of the States for this purpose, and many of the Dm’bars consider that 
wells are the best form of protective work for their States. 

718. Recommendations . — Our general conclusion is that, with sufficient 
funds and proper investigation and management, the possibilities of irrigation in 
the Bundelkhand States admit of considerable development. In the first place, 
the head-waters of the larger rivers, the Betwa, Keo, and Dassan, ought to be 
surveyed with the object of determining whether any large storage project could 
be carried out with advantage to any or all of the States, as well as to the 
portions of British Bimdelkhand which are traversed by the lower reaches of 
the livers in question In the ufext place, the existing tanks should be examined 
with the view of deciding what measures, if any, should be taken for their 
restoration, repair, or improvement. At the same time the counti’y should 
be surveyed with the object of selecting sites for additional storage works, 
suitable either as ordinary works or for relief pm’poses, and for the smaller 
hdndhs, which may be entered in the programmes of relief works. 


axs 



252 


7 1 9. A great deal may also be effected by a policy of liberal advances to 
iand-liolclers and tenants for the constraction of irrigational avorlcs of improve- 
ment, including n^ells, bdiidhs, and embanlcments of all kinds. 


720. A single ■well* qualified Executive Engineer, witli subordinate staff and 
establishment, would probably suflCLce for the supeiwision of the preliminary 
investigations and executive work in all the States, It has been suggested to us 
that no special measme of assistance or encouragement is required for the Orchha 
State, where the IMaharaja has shown so much discernment and energy in the 
development of irrigation works, "We should deprecate any mcasm-e which would 
check the initiative of the Maharaja, but we have no doubt that His Highness 
will himself often be glad to receive professional adiuce and assistance in connec- 
tion with important existing or proposed works within his tenitory. 


Gw^Uiion. 

721. Physical features . — The State of Gwalior, the largest and most 
important of the States of Central India, has a total area of 29,017 square 
miles and a population of 2,933,001 or of 101 to the square mile. It 
consists of three divisions — Gwalior, Isagarh, and Malwa. The first two 
form a compact hut irregular ohlong, and are hounded on the north by the 
British districts of Agra and Etawah, on the east hy British Bundelkhand and 
the Sanger district of the Central Brovmces, on the south by the State of 
Bhopal, arid on the west by some of the Bajputana States. The south-west 
corner of Isagarh Division forms part of the ^lalwa plateau, and the north-east 
corner of Gwalior Division is a low-lying open plain, about 3,400 square nnles in 
area, in physical charaotcristic.s not unlike the adjacent parts of the districts of 
Jalaiui and Jhansi. Tlie Indian Midland branch of tho Great Indian Peninsula 
Eailway forms the eastern boundary of this open countiy. "West of this the land 
rises raj)idly and the oounti’y becomes unduhitin" and broken, till a confused 
mass of liiUs, qilateaux, small valleys, and ravines is reached, which occupies most 
of the central and western portions of these two divisions. On both banks of the 
Chamhal also the country is cut up into a labyrinth of innumerable ppeipitous 
ravines, the character and appearance of -which can hardly he realized until 
actually seen. 

722. Giccillor and Isayarh Divisions . — ^The two inincipal rivers are the 
Cliamhal and the Sind, both tributaries of the Jumna ; the former pursuing a 
cm-vilinear course skirts the northern and western boundaries ; and the latter 
flows in a north-easterly direction, first through the hilly and. then through 
the open country, joining the Jumna two or three miles below its junction with 
the Cliamhal. Both these rivers have numerous small tributaries. The total 
cultivated area of tlic Gwalior and Isagaidi Divisions amounts to 2,311,404 acres, 
or I'l acre per head of population. The two divisions together contain about an 
equal area of cultivable hut uncultivated land. The Isagarh Division also con- 
tains large areas of forest. The present tendency of the land-holders seems to he to 
utilize the forest and waste land for grazing pmposcs and the rearing of cattle, rather 
than to extend cultivation. Tliroughout tliis part of the States, but especially in 
the Isagarh Division, where the population is only 90 to the square mile, there is 
c^^dently considerable difficulty in getting labour on to the laud. Erom the 
accounts given by Ery and other "travellers, and from the numerous oil and 
su«-ar mills made of stone, which arc found scattered all over the country, or 
grouped in different localities, it is believed that in former years cultivation was 
far more advanced than at present. There are also numerous remains of ancient 
ii-rigation works, principally dams, earthen or masonry, which are now ruined 
and°neglectcd. The comparatively backward state of the comitry is probably 
due to its having been the scene of constant warfare hy the ravages of the Pinda- 
ris. It has also been suggested that the failure to maintain the dams and irriga- 
tion works in this part has- resulted in increased aridity .and in erosion of the 
valuable surface soil. ... 
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723.' Tlie exact proportion of tlie cnltivated. area, ■n'Moh is irrigated from all 
sources, ■ is not easy to estimate. In tlie following table we give tlie ligures 
supplied by tlie Durbar for the year ending June 1902 : — 


— 

Qwnlior. 

iKogarli. 

Totni. 


No. 

No. 

No. 

Total iitimbor of jmcca wells ..... 

9,808 

12,565 

22,368 

Total number of hackcha wells ..... 

5,.')0G 

7,041 

12,647 

ToLal number of tanlrs or Imith holding water 

1,139 

431 

1,870 

Total number of tanks and hands out of repair 

14G 

370 

516 

1 

Acres. 

Acres. 

Acres. 

1 

Areas irrig.atcd by pneca wells ..... 

30,539 

42,92G 

73,665 

Areas irrig.aled by wells , . . . 

8,971 

17,536 

26,507 

Areas irrigated by tanks ..... 

40,507 

15,776 

56,28.3 

--treas irrigated b}' flood spills ..... 

10,375 

1,7C9 

12,144 

Tot.al arc.a . . 

00,393 

78,007 

168,399 


According to this return the total area irrigated amounts to 168,399 acres, 
or over 7 per cent, of the cultivated area. 


72-1'. It U’ill bo ob.scrved that tank irrigation (including cultii-aiion in the 
unter-qircad) accounts for 15 per cent, of the total in Gwalior, and only 20 per 
cent, in Lsagarh, where there is a decided xircponderance of well-irrigation. The 
figures, while indicating the existence of very material resources in the way of 
irrigation, arc also suggestive of the policy to be pursued in tliis portion of the 
State. Its first object would apjjcar to be tbc i-cstoration and imjirovemcnt of 
tlie existing works, then the extension of irrigation by means of new works and 
the embankment, tcn-acing, and levelling of tbc extensive, ii-rcgnlar, and undulat- 
ing tracts which arc found throughout the State. Judicious measures of the kind 
would eventually rc.sult in a steady increase of the population, and a substantial 
development both of the revenues of the State and of the considerable agricultural 
resources which the country enjoys. 

725. The Gwalior and lsagarh Divisions felt with full force the effects of 
the famine of 1806-07. Advantage was taken of the demand for employment to 
make a considerable beginning in tlie development of the policy which we have 
indicated, and a large number of projects were investigated, many of which were 
put in hand and completed. Most of these were small works, some of them 
masonry storage dams, others earthen dams for the same purpose, or for the 
j)urpose of preventing erosion and causing a deposit, of soil and silt in the area of 
the water-siu'cad. The total number of such worlcs amounted to 353, and their 
cost to nearly three lakhs of rupees. The jiolicy was steadily maintained until 
the end of 1900, when scarcity again occurred in the cliA'isions of Gwalior and 
lsagarh. The total number of works executed up to the date of our visit to 
Gwalior amounted to 891 and the expenditure on them to nearly IGi- lakhs of 
iTipces. These ligures arc for the whole State, but w'c understand that the 
greater pari of the expenditure was incurred in these two divisions. 

726. "We have no details of the areas irrigated, and revenue obtained, as 
compared with the cost of these works. But the following arc instances of 
success attained. At Bahadarpiir, on- the jMorar, a tributary of the Chambal, 





a masonry dam has heen constructed at a cost of Rs. 3d, 500, protecting 500 
acres of rice, but additional works have been projiosed to bring another IjCOiJ 
acres under command. We inspected this work and consider that, with addi- 
tions and improvements which have been proposed, it should prove both useful 
and remunerative. We also saw several instances of success in the ‘ bunding ’ up 
of nalas on the catchment of the same stream, whereby considerable areas have 
been reclaimed from jungle. In one instance, cited by Colonel Pitcher, the 
result of this reclamation, costing Rs. 3,000, has been the creation of anew village 
paying a revenue of Rs. 300 per annum. Two instances of the successful 
employment of famine labom* on irrigation work are given by the same officer : the 
Robiiii tank which cost Rs. 50,000 and supjilies irrigation to 1,000 acres; and 
the Tonga tank which cost Rs. 42,000 and supplies water to about 1,000 acres. 
When the waste weir, which was breached by a flood in 1902, is properly repaired 
and the channels are extended, the Tonga tank is expected to irrigate 2,500 acres. 
There were other works which we saw in the neighbom-hood of Gwalior in which 
the * bunding ’ up of drainage areas and depressions, and the flooding of the land 
behind the bdiidhs, appeared to have resulted in the partial reclamation of 
considerable areas, formerly barren from salt efflorescence. 

727. Besides the works mentioned above, we were shown a partially completed 
masonry dam at Tikampur. The site had been weU chosen, and a considerable 
area of fertile land, suitable for irrigation, was commanded by it. Owing, how- 
ever, to serious defects in construction, the dam did not hold water. We were 
able, after examination of the plans, to suggest how these defects could be recti- 
fied, but the necessary measm’es will add considerably to the cost. The work 
is of such a character that operations should not be resumed until they can be 
carried out tmder the constant and close supervision of an expert iiTigation 
officer. 

728. There appears to Im great scope for the extension of iiTigation in these 
two divisions. As far as we could ascertain, there is a fair demand at all times 
for water from existing storage works, all of which appear to have been effective 
dui’ing the recent droughts. The largest areas irrigated from the Tonga tank 
were in the driest years, and iu no case has the failure of a work been attributed 
to any deficiency in tlie supply. It is probable, therefore, that many new works 
may be proposed which are likely to prove dhectly remimerative. But direct 
remuneiutivcuess is not the only object to be sought. One result of the policy 
followed during recent famines of finding employment for the people on works, 
many ot which cannot prove directly remunerative, has been to keep the people 
on the land ; so-that at the census of 1901 the 2 )opulation in these two divisions 
showed an appreciable increase, in contrast to the decrease which ocemred in the 
Malwa Division. The Durbar has aheady prepared for these two divisions a 
very complete programme of famine works, aU of which arc expected to prove 
useful as irrigation works. There are 8-10 works aheady in the programme, for 
349 of which plans and estimates have been prepared by the Divisional Engi- 
neer. The remainder arc under investigation. It is estimated that the works 
for which estimates bare been prepared, nill inigate about 43,500 acres. If 
these progiummes arc completed, they will probably represent all that can be 
done in the way of small irrigation works for many years to come. AU of the 
works are small, only one of them costing as much as two lakhs of rupees. 

729. It is understood that the works in these progi'ammes wiU be reserved as 
a means of emplojdng distressed labom* during famine. They are aU admirably 
adapted for this purpose ; but wc hope that, if funds are available, it may be 
possible to carry out some of the larger and more promising of them in the 
ordinary way. We think tliat sites could also be found for works of more 
oonsiderable size if the country were examined by an experienced iiTigation 
officer UTth a trained subordinate staff, and that much might be done for the 
better protection of these two divisions if funds could be aUotted for the systema- 
tic prosecution of a programme of such work. We are afraid that there is little 
prospect of being able to utilize the water in the river Chambal owing to the 
depth of its ' bed below tlie surrounding countiy ; and we are informed that a 
project which has been framed for a work on the Sind river, to cost as much as 



255 


10 lalcliSj has been set aside as it was not considered satisfactory. We think, 
however, that as soon as competent advice can be obtained, the possibilities of 
constructing irrigation works on this river should bo more thoroughly investi- 
gated. 

730. Wells. — From the table in paragraph 723 above, it will be seen that 
about 100,000 acres in these two divisions arc irrigated from wells, of which 
12, .^47 arc classed as temporaiy and 22,303 as permanent. Thus over 4 per cent, 
of the cultivated area is under this class of inigation. Of the permanent wells, an 
iinspecified number are semi -permanent. A considerable number of wells has 
been sunk by the State not only for irrigation, but for drinking purposes, and 
witli the object of starting new hamlets, and ilms encouraging a higher class of 
cultivation in outlj-ing tracts. There is no lack of soil suitable for well-irrigation, 
and in many places water lies unthin easy reach of the surface, and the construc- 
tion of a well involves no special difficulties or expense. The cattle, however, 
are siuall and weak, and the area irrigated from each well is consequently small. 
The State has advanced money liberally for the constiaiotion of wells during the 
last G years. Interest is chai'gcd at 4- per cent, during the first year of the 
construction and 6 per cent, for subsequent years, and land irrigated during the 
cAUTcnoy of one settlement is asscs'^cd at diy rates up to the end of the next. 
There is great room for the extension of wcll-iirigation, which will be best 
encouraged by a continuance pf tlie present liberal policy in regard to loans. 

731. Other pnvdle worlcs . — No details have been furnished us showing the 
number of privately-owned tanks and bdndhs. But that there are some of these 
is apparent from the fact mentioned by Colonel Pitcher, that a jagirdar had 
recently constructed a Mndh at a cost of Ks. 15,000, and that, notwithstanding 
injury from a heavy flood, it had paid him a fair percentage on the outlay. No 
doubt the State is ready to encourage the execution of this class of improvement, 
such a.s tanl:.s, dams, and field embankments, by means of liljeral advances on the 
sarne lines as for wells. But in their present condition the resources of the 
ordinary landowners am probably insufficient for the multiplication of works of 
this dcsciiption. 

732. Famine p'ogrammes . — Wc have already referred to the excellent pro- 
gramrncs of famine worlvs which have been prepared for these tu’o divisions, the 
majonty of the works consisting of small tanks and hcindlm — the most useful 
class of village works. The works arc enumerated for each pargana or sub- 
divi-sion, and the following particulara are showm on the programmes 

(1) "SY h ether plans and estimates have been prepared. 

(2) '1 he name of the officer who has suggested the work. 

(3) 'J'he catchment area. 

(4) Estimated capacity of tank. 

(6) Minimum quantity of w'ater likely to be available in a season of 
drought. 

(6) Area commanded by the project. 

(7) Area likely to bo irrigated in ordinary years. 

(8) Area likely to be irrigated in a year of drought. 

(9) Bata of rainfall, nm-off, and duty on which the irrigated areas are 

estimated. 

(10) Beturn, if any, expected on capital cost. 

(11) Approximate cost, 

(12) Extent to which work can bo carried out by famine labour, and 

other essential particulars. 

This record is one which might; in many respects, form a model for British 
districts. It lacks a column show'ing the number of people for whom employ- 
ment ^uld be provided on each work, although the information can generally 
bo derived from the entries in column 12, 
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733. Malioa Division . — The Malwa Division of this State consists, as has 
been already stated, of several detached portions of territory situated in tlie . 
plateau of that name. The two districts of Agar and Shahjehanpm' (Shajapur), 
which are the most easterly, lie in north-west of Bhopal. Agar is liilly, and 
Shahjehanpur more or less open country. This tract contains the head-waters 
of the Kali Sind, a tributary of the Chamhal, which flows almost duo north and 
joins that river in the Kotah State of llajputana. The general elevation of the 
country is about 1,4*00 feet above sea level. The district of Uj jain is a little further 
west in the centre of the upper portion of the plateau, at an elevation of 1,700 feet, 
and is a well-known centre of the opium trade. The country to the north of the 
principal town is broken and undulating, and the rest is a black soil plain. To the 
south-west is the district of A mjhera, an extremely broken and hilly tract. On tile 
north-west lies the open district of Mandasaur, and to the north of this again 
Kimaoh, which adjoins the State of Udaipm*, and the southern portion of which 
is open country, with occasional hills, the northern Ijeing brol^en and hflly. The 
Chambal river in its higher reaches flows northwards through U jjain. and forms the 
eastern and south-eastern boundaries of Mandasaur and Kimaoh The total area of 
the division is 7,751 square miles, and the population only 111 to the square mile. 
Kot much more than a half of the total area is cultivable ; and of this, again, 
not much more than a moiety is actually cultivated, the remainder being cultiv- 
able waste. The division was seA'crely affected by the famine of 1899-1900, 
when the rainfall fell from between 30 and 40 to from 15 to 6 inches. Largo 
areas went out of cultivation, and at the census of 1901 the population was found 
to have diminished by 20 per cent. 

731*. The total area irrigated amounts to 63,600 acres, or about 6 per cent, 
of the cultivated area. Of this 4,600 acres are ii-rigated from tanks, and almost 
the whole of the remainder, that is, about 59,000 acres, from wells and 
water-lifts in the banks of streams. A great deal ol' the. water is used lor the 
irrigation ot the poppy crop. A large proportion of the soil is of the black cotton 
variety, but much ol it is evidently well-di’aincd and of moderate depth, and 
accordingly not ill-suited to irrigation. The tank irrigation is conducted fi’om 
444 small tanks and ponds, and there are 95 others specified in the returns as out 
of repair and not holding water. Much of the so-called irrigation consists of 
cultivation in the tanlc water-spread ; judging from the list of proposed works 
in the famine programme and from tlic character of the country, there 
are a good many sites for additional works of the kind. The policy of promoting 
in’igafion has, however, been less highly developed in this division than in the 
other two. Across a tributaiy of the Chambal at Singoli, in the extreme north 
of the Nimach district, a permanent dam has been constiucted, from which, if a 
canal were made, a substantial area might be irrigated. At present u-rigatiou is 
carried on by lift from the hanks. The numerous streams present great facilities 
for the construction of tea^porary dams, which could he utilized with great 
advantage for the storage of water in years of short rainfall. The division as a 
whole, there can he little doubt, has valuable possibilities for the development of 
tank irrigation, and the countiy ought to be fully examined with the object f>f 
discovering projects for the extension of iiTigation. Severely, however, as it 
suffered in 1899-1900, tlie division is not so liable to drought as the two north- 
eastern divisions, and untQ recently it has been considered immune. 

736. The programme of famine irrigation works is, however, slighter than 
in Gwalior and Isagarh, and to make it complete it should he placed in charge of 
a special Irrigation Officer, By careful prospecting of the country it should be 
comparatively easy to prepare a programme of irrigation worlcs and fi.eld embank- 
ments, sufficient to provide employment for the great bulk of the population 
who are likely to require work in a severe famine. 

736. The area irrigated from wells and water-lifts is undoubtedly capable of 
considerable extension, which should be encouraged with the same liberality as 
His Highness the Maharaja has extended to other portions of his tenitory. 

737. In conclusion we have the pleasure of ob':Grving that His Highness 
takes an altogether exceptional interest -in in-igation. He has toured throhgb 
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parts of the country, examining and selecting sites for works, and ascertaining 
the circumstances and requirements of the people. There is no Native State in 
India in which there is a more favourable chance of excellent opportunities for 
irrigation being turned to full advantage by the intelligence of its ruler, who, up 
to the present, has set a valuable example in this matter to the Chiefs of Central 
India. 

Indohe axd other States. 

738. General condUions. — The remaining States of Central India, comprising 
the large State of Indore, which forms tbc dominions of the Maharaja Holkar, 
9,500 square miles in area, and a number of smaller States, occuj)y a total area 
of 27,000 square miles in the south-western corner of the province. The total 

- population amounts to millions, or about 93 to the square mile. The hilly 
portions of the’ Vindhyas and Satjraras. in which lies nearly half the area of tliis 
tract, are inliabited mostly by a backward and extremely sparse population of 
Bhils and kindred aboriginal tribes. Cultivation is also exceedingly scanty except 
in the open parts of the hlalwa pilateait. In Indore not more than haK, and in the 
' other States a far smaller proportion, generally not exceeding one-fourth of the 
total area, is under cultivation. The tract lies almost entirely within the area of 
the trap formation, black cotton soil being found in the open country of the 
hlalwa plateau and Nerbudda valley. In and adjoining the hilly country are 
ligliter and well-drained soils frequently well-suited to irrigation, the backward- 
ness of which must l)e attributed largely to the sparseness and primitiveness of 
the people. The whole of this countiy was sev erely affected by the famine 
of 1899-1900. The Indore State was found in 1901 to have lost 22 per cent, 
of its population, and the minor States. esj)ecially those in the hills, were found 
to have suffered still more severely. But the greater part of the country escap)ed 
easily in 1S96-97. and there can be no doubt that it seldom suffers from acute 
famine. 

739. Irrigated area and sco])cfor Its extension. — Excluding the State of 
Bhopal and a few very small States, for which no information is available, an 
area of million acres is iiuder crop in a normal year. Of this only 110,000 
acres are inigated, chiefly from wells. At the same time, according to the 
figures given to us. these States have expended no less than dO lakhs on nriga- 
tion works, of wliich 27 •'J lakhs were spent in Indore. The greater 
part of this has probably Imen spent on famine relief works. How much of 
this expenditure has proved of real value for irrigation purp)oses we have 
no means of stating. But we gather from the statements of the Biu’bar 
Officers of Indore and many other States that there are numerous tanks 
and IdndJis out of repair, which, if restored, could be made useful for irrigation 
purposes, and that in most States there is considerable room for the extension 
of well-irrigation. There is no information as to the possibility of executing 
any large project. But, as suggested in paragraph 72d above, the head- 
watera of the Chambal may repay examination : and we think there can 
bp no doubt that a systematic survey of the coimtry would demonstrate 
the feasibility of executing numerous 'small works, such as tanks, IdndJis, 
and field embankments. It may be doirbted, however, whether, in such an 
extraordinarily severe drought as that of 1899-1900, when the rainfall in many 
places fell to less than a half and even to one-sixth of the normal, the works 
would hold water unless designed to store more than a year’s supply for the area 
intended to be protected by them. In the Bhil country operations would have 
to be very gradual and tentative rintil the people had shown by more settled 
habits that they were ready to appreciate the value of irrigation. In order that 
anything effectual may be done, in these as in other States, competent Engineer 
Officers for Irrigation are requhed. Two possibly would suffice : one for Indore, 
and one for the smaller States. These officers would investigate the possibilities 
of the various States and prepare a serie.s of projects and a programme of famine 
relief works useful for irrigation. 

r 

- General recosimendations. 

740. Our recommendations for the States of Central India amount, then, to 
this ; the appointment— for the examination of the country and for the preparation 
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of projects and relief -n'orlv programmes— of Inigation Engineer Officers; one or 
more for eacli of the larger States, and one for each group of minor States. We 
Avould also recommend that these officers should work under the supervision of a 
Superintending or Consulting Engineer, who should he appointed for the whole 
Agency ; and we think that, as in Kajputana, Government should be prepared to 
pay the Consulting Engmeer and the Engineer for the smaller States. . Etlect 
should firstbe given to these recommendations in Korthern Gwalior, Bundelkhand, 
and BagheUchand, as being the tracts most liable to drought. But there would, 
we think, be no great objection to postponing active operations until the com- 
pletion of tlie programme of protective works in Rajputana. The experience 
there gained should prove of great value in preparing the programme for 
Central India. 


COLIN SOOTT-MONCRIEEE. 

T. HIGHAM. 

J. MU'lR-MACKENZIE. , 

P. RAJAR.ATNA MUBALIYAR. 

Lucknow, Jjjnl lllh, 1903, 



GLOSSARY OF VERNACULAR TERMS. 


Ahar, Ahara. — A small pond or reservoir ; an embankment. — Bengal. 

Anient, — A dam, generally of masonry, to retain or divert running water 
for irrigational purposes. — Madras. 

Ayahat. — Tlie dyahat of an iiTigation work is the land irrigable by the 
work, — Madras. 

Bdjrd, Bdjri. — A small varietj' of the biibush millet. 

Band.— An earthen emhankmeut. 

Bdndli . — A bank for retaining water on a held. 

Ts andlidrd . — A dam across a stream to divert water into a canal. The 
term sometimes includes both the canal and the dam. — 
Bombay. 

Bar. — Grazing groimd. — Vzui jah. 

Bet. — Low-lying lands adjoining a river. — Biinjab. 

Bdrdni. — Lands cultivated on rainfall ; crops produced by rain ; unirri- 
gated land. — Northern India. 

BaoU. — ^A well with steps giving access to the water. — Northern and 
Central Indio. 

Basthatid. — Abatement of one-tenth or other portion of the revenue on 
account of compensation for a i»ublic work, such as the 
construction or repair of a tank. Bastbanddr, the person to 
whom the abatement is given. — Hyderabad. 

Doa&.“The tract of country between two rivers above tueir junction, — 
N Of' thorn India. 

Borumi. — A weU on the bank of a stream or Madras, 

Bimat. — A soft loam ; a mixture of clay and sand. — Northern India. 

Fosl. — Crop; season, 

Gordt. — A fertile sandy soil of a light brown colour. — Bombay. 

Bahdbo . — A rate levied for water supplied for the irrigation of lands in 
foreign teiaatory or in jdgi'r lands. — Sind. 

BLathia. — A rain commencing between 2dth September and 7th October 
(more correctly Basta). — Bengal. 

Raveli. — Tract of eomitry adjacent to a capital town. — Central Bromnoes. 

Indm . — A gift ; a grant of land or money. 

Indmdar. — The holder of a rent-free grant. 

Jdgtr. — An estate held free of Government revenue. 

dfdgirddr, — Holder of a revenue-free grant. 

Jamabandi. — Rent roll. — Northern India. -The annual settlement made 
under the rdyahodri system. — Madras and Bombay. 

Jtidr. — Great millet {sorghum nulga?'e). 

Kdbar.—A species of black soil. — Central India and United Provinoes. 

JSr«c/i(7/ja.— Raw, immature; incomplete, rough. A Jcacheha building is 
one built of earth as ojjposed to brick or stone. 

Kdelihi. — A caste of industrious cultivators. — Northern India. 

Kdns. — A species of grass very destructive to cultivation.— Northern and 
Central India. 

Khdlsa. — Pertaining lo the State; used to signify those villages which 
are rmder the direct management of Government as opposed 
to the jdgtr or alienated villages which are under the 
management of their owners. 

Kharif. — Autumn harvest or crops ; autumn season. 
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Kodo. — An inferior millet {Petsjjalimi fo'wncntaceuim). — Northern and 
Central India. 

Ntidi'maramat. — Repairs of irrigation trorks carried out by tlie culti- 
Tators. — Madras. 

Mahua. — A fruit-bearing tree {Passia latifolud). 

Malbdli . — Tillage expenses.— India. 

Jlld.1 gxizdr. — Tbe person responsible to Government for tbe payment of 
tlie revenues assessed on a village. 

Mar. — Black cotton soil. — Central India and United Provinces. 

Mot. — A large bucket for dravring "water out of a TV'ell for purposes of 
irrigation. 

JUoia. — The hard stratum of soil met with in well-sinking. — Northern 
India. 

Mvraiu, — Disintegrated trap or other rock. 

Nala. — A stream or ravine. 

Pain. — A canal or watcr-coiu'sc.' — Pengal. 

Pal’ka. — Ripe, complete ; built of masonry. 

Pal'ota . — A lever for raising water. 

Panchdyat . — A native eourt of arbitration. 

Pariva . — A j'cllow or red soil. — Piindclkliand. 

Pabi. — The spring harwest or crop ; the winter-spring season. 

Pdgi . — A kind of grain {Plcasine coracana). The manta of Northern 
India. — Sov thorn India. 

Pdyatiodri. — A term applied to tracts in which the revenue settlement is 
made by Goverumont olIicci-& with each actual cixltivator 
without the intervention of a third party. 

Peh — A saline efflorescence. 

Sowlcdr. — A banker. 

Talcdvi. — Advances of money made by Govonmient to landowners or 
cultivators for the iinjn’ovcment of thoir land; or to x>oor 
cultivators to assist them in carrying on thoir cultivation. 

Tardi. — Low moist land lying along the hanks of rivers or at the foot 
of the nimalayas. 

Usar. — Laud infested with rch or saline efflorescence. 

Vardgji. — The common millet {Panicum MiJiaocnm). — Sonfhern India. 

Zam i Ildar. — A 1 ando wncr . 

Zaminddri. — A term apidiod to tract in which the laud is held by 
zaminddrs. 
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